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c fe -K v 


vk 1 v R \Z )q R«Jbi me|Zvg|/x Dbcpjbi cel&Zp Avi 'l cweZBkjj vetk | P "vtj A tg vK vtej v K ti 
evsj i' kJK Db cpb I mgywi w JK vbtq hvl qvi R b " c fiq \R b myk vfll Z R b k v? | f \J v A vk>' \j b I gy5 hjn^ri 
tPZ b\q t' k Mo y Rb" vk 1 v I As-nbiZ tg a v I mnfcbv c vi/ c ¥-©\«K vkk muivh" Ki v g \a "vg K vk H \i 
A b "Z g j 1 "| GQ»vc0w)K '-ti A vR © vk 1 \i tgSj K A \b I ' II Z v me c ©iwi/ Z I mijnsnZ Ki \i gva'tg 
D"PZi vk 1 \i th\M' Ktl tZ \j \l G'-Jii vk 1 vi Dtl k "| AMtbi GB cfiqv vfZi w tq vk 1 v 
fjki A_®vZ K , mvgwR K , m\s' < vZ K I cvi/JekMZ c Uf vg i tc®JZ '1 I thvM" bvMvi/K K ti tZ~M \l 
g \a "vg K vk H v A b "Z g veteP" vel q 


R \Z >q vk 1 \b»Z - 2010 Gi j 1 “ I DJI k"JK mvgjb ti tL c vi/ g wR © nJqJQ g \a "vg K '-ti i vk 1 vq g | 
cwgv/R© GB vkl hi Jg R \Z >q Av k@j 1 ", DJI k" I mg K ti Pwi' v effid j b NUvJbvnJqJQ, JmB mvj_ 
vklvl'i eqm, tgavl MOY1 gZvAbjpvqxvkLbdj vtoa’DY K i v n Jq JQ| GQvovvkl v_© A bvZK I gvbveK 
gj~"Je \0 J_JK ii"KJi BvZ nun I HvZn" tPZbv, g n vb gy? hjN JPZ by vk i - mwtnZ "■ ms'< vZ te\a , 
t'ktcjjeva, cB®- JPZbv Ges agOeYOtlW I bvix-cyf vbvefktl mev c® mg g Ir© vje \a R\M0 K i vi 
tPo v K i vntqJQI G K vW veA \bgb'< Rv® MVJbi Rb'RjeJbi c®vWt1JI veAvJbi " A Ztu Z€c®q\MI 
vWvR U\j evsj vj' Jki icKi ■ 2 0 2 1 Gi j 1 " ev — e\q Jb vkl v I' i ml g KJi JZ \j v tPo vKi vnjq JQ| 

bZb GB vklqjjgi AvJjvJK c M nJqJQ g \a "vg K '-Jii c0| mK j cW"cy-K| D 3 cW"cy-K cOqtb 
vk 1 v_ i mvg_§c0YZvl ceivf AZvJfZj mJV 2 veJePbvKi v n Jq JQ| cWcy-KJjv velqvtoefbl 
Dc''vcjbi ti ji vkl v ® mRbM c®fvi veKvk mvatbi wJK vetklfvje , i Z j f I qv nJqJQ| c®vkl 
Aa"vjqi i i JZ vkLbd j hf KJi vkl v I A vR © e " A vjbi B #2 Z c Ovb Ki v nJqJQ Ges vevRi KvR, mR b k ^ 
c®ofc A b \b " c 0omsJh\R b KJi gj-'vqbJK mR b k ^ K i vnjq JQ| 

GKvesk k Z \a x nf’Q R/eveAvJbi veKvJki G K vkJ JZfYCkZK| RxeveAvb vkl v gj~ DcR*" nJ"Q R«b 
t_JK ZviE(( I cflqwMK vk 1 vM0Y| Av vkl vMQJYi a\i \e\wiK Zxq cB® I R >ebJK R vbvG K vkJ Ab'YK\h© 
vel q | beg I ' kg Jkfifi R >eveA vjbi bZb vkl yj Jg A\bJ>' i mvj_ R*RMZJK Rvbv tmB mjihvM m«® K i v 
nJqJQ| GLvJb R >e veA vb JK Rvbvi Rb" # eAvibK aviYvl ZJEj cvkvcv/k R«bvfvEK cdquiMK ti ti i 
Dei I JZjt'l qvnJqJQ| Gi g\a"Jg vkl v#'i gf'vbf (§Z v euj vsjk nvm evte I ZvivAvR© Avb I 
Abyveb ev-e R*Jb cft|\MKi JZ I thJKvJbvvel qJK vePvi -veJktY I gj~"\qb Ki JZ c\i Je| 

GKvesk kZJKi A%)Kv I c0"qJK mvgtb ti JL c vi/ g wR © vk 1 yi tg i AvJjvtK i vRZ cWcylK vk) 
cixIvgj-K ms'< i Y wijmje cBvikZ njj v| KvJRB cW'cyl K vkJi Av I mg uremia tbi Rb" th tK vjbv MVb g j~K 
I hyl m%Z ci\gk€> ifZj mj% veJevPZ nje| cW'cylK c®qjbi vecy KgIJA A® '1 mg Jq i gja" 
cylKvtJivPZ ntqJQI djj vKQyfyiiWt.JK JhJZ cvji| ci eZ © ms'< i Y,tj vJZ c Wcyl K vkJJK Avi I 
myi, tkvfb I i (Ugf Kiv tPovAe"viZ iKJe| cW"cy-Kvli)tZ evbvjbi ti ti AbyiZ nJqJQ evsj v 
GKvJWgxKZ© c®® evbvbi JtiZ | 


cW'cyl KvkJiPby mKuvby vPIv^b, bgjj»vc0® c©qb I cBvkbvi KvtR hvi v A vs I vk K f vje tgavl k| 
w JqJQb ZuJ' i a b "e v A vc b Ki v®| cWcyl Kvl/J vkl v_#' i Avbw'Z cWI c 0 "wk Z '1 ZvARI® vbvvi Z 
Ki Je ejj A vk v K vi/ 1 
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• vscs i 

• SWT 'INfl^It W® *IBW I 

• cs]PiRmjic*m ^rts'tr^iHir^® i 

• cdPiR^jic>M sacaiMlu'si ijjuiiH ~^us «n?w i 

• (dfiftuhWl -wt» wi 

• f^T Hlil^sIPbl *m*1T « ^JNJ! ^SC® TBR I 

• ^t<W CSflftlJlWfl auiU^I Wl *iW*4 4jL« *!1iH I 


^f-1 , $I<R«H w-s«* 




erhR'esItis 

slff^o WS ’Rtf 'Q fR 4$ ^ ^ (R*faa I W5 *ltoR tW ^t 

{P1BH toR *IKR ’itotMf W ^?n 'Ril #to %R « tW to <R *tKR 'RlRl&R W ^ 

'^RR'SsH ^ I ##5iR 2t^% R'SeiWSI <£R$ gflfR^ ^fKT I 2fSR «lM>ll*M Rtlflt ^ 

<2W*fcfroft ^uifai, <s\ c^mt ^53 ejte *n?re wRre *ibtc^ i 

##5sm tom $to sitf « "sim %r mto* <®r rr w rr i ?toRFs ftoro rwt 

SltFR ^ ilWff tol I 4 fRRssfaR ^®R Rf^ ^*r 'Q ^jssm «to Rf%^ 

?ii>ii*ito ^Ram, ’ttorR *rm ^iruuri, ^ sfc«t Rsri st*m ^tot <nc*r i ^w* m 

<rtPf CTICW WfR '5R#mR I ^siRRR tn-lRi-l ^tcw « qfctttolil R*|CM ^TK ?TCR^ I to 
<*fR5R «RT <# Mt*W $*[RIR fRRsslFR ^T Rf% 'swRfija ?TO I $ftT-*>lt ^SST TO It *l%l*Rl TO 

^imich to, cato to ^Rjsar, ^ ^ tom m^m^m mtwr '#w, -ffi « 
*t% tom i ^ c^ift 2ii% 44$jeiM ^Rk®m , ^ ^ to to i to to «nro «rt 

aram stftom « '*t% i a# 4 a ifo m^ 5 ? TOt ^*nto *irj « *rirj ton a iw to to* i 

R'SelWsI «>MJV8V| tot #tf^R I 4rhR*lW«J toRt ’lR«M Biology I Biology *Frf& Rf& 

*IJ|RR *m bios #R ^ logos *sR *5R 43 >|iJ^W «if^o I iRs-pfl^fR^^IJlR^W «V8- 

^1<R^lw^^R^^it^?n R&im« (?i WRi ^ , ta<R<i> Rsm 

’It'QTft ^^R'teH (Biology) ^ I 

^1<R«8h w2f«rRif& "tm «Hw^?r,w^%i J R^'Q gn^-R^Hi 
f^s to '#M W w ^ i%% w '§1 <jR'S8Hw ^rRm (J5^o ^^R'SsIh « ^rs ^<iR'aeH ^ 

ffsfa ^l<|R'e8h 

(^© fRR^Fi ^ m to «ri wr ^c?r » i ^ ^it«fWo to ^Hf^o R^tot 

'silC'll&'il ^1 

i. (Morphology) : tow ^ilto ^t ^ | <rtto 

R<iiic<p ^Rs^sp^PT^^TR (external morphology) CR^ «i'»j'aH e l to? 

^§^5|^R??^tR (internal morphology) ^Tf ^ I 

tdRRHJHRKJl UjlWlMft (Taxonomy) : CURR^om 'Q 4 «llWlIB'e R^BI I 

o. iflluRtll (Physiology) : fto^ RR ^SpsR^m ^ 1% ^llwlfbvo 

^?ll ‘fl^sl'Q fto <lN^)il '“ll^^il ^tC^toR ^ "tKR ’IPsuT^m I 

8. toSRfa (Histology) : ^l<ICH^ H5^J>I^ tom « ^ 1% ^ I 




ovs 


<?. ^tf^nt (Embryology) : #TRR^ e tR R"1t4 4 RMRT'RfcRltHl RRTfRR I 

fc. WURHJl (Cytology): *thci«sl 444 C4ftRR «&R, 4l<HPl « R'eM r»1c 4 *Ji4®l*| ^IWRT 4 

*1. Rt"l*tfafaot Rt CBrCRfifcl (Genetics) : ffcfR « R^IC^ 4 RIRtt ^ICTlHT 431 RR I 

V. R^RlJl (Evolution) : ^f%o » t34H, #t3R fR4aR 44l4»lfa4lt i, lR 
RlCTtPRt 4 RM1R Irrr I 

*>. (Ecology) : sn^4 rUcrpir riw #t3R ^og^p*i^ P iw 4 R&h i 

1 0 . 4rel4l$ERl»# (Endocrinology) : #RtRER WTR (hormone)-4R 4l<4lRvs| tRRR4 
^ItRl^Rf 4 RM1R tRRR I 

11. §1^11*1 (Biogeography) : #t3R CoMlPto RjvolfcW R1W vq[»rat*M £jftf4»R R"lflfoo tRRJt | 

#RR-R*f*f£ 3tOtffi4 R33RV(R 4 RM1R «W^ I 4 «J4fD S®WtI RWI to ^3W 43lRCRt: 
i . Sj'jj^Rujl (Palaeontology) : ^l<foselH3 4 RMtR sllMifcR)Pl4 #C3R ftRR*t 4RI #RMI >i"lC^ 
«nc*H5Rt Rsat ^jr i 

R. #R*lftRt?lJlR ftRTt (Biostatistics) : #4 <#Rt?DlR fRR34 ftwH I 

vs. RR#fftRJT (Parasitology) : RR#f^ot, *lR#f #t3R <§l«-IS!Mlft 4R?. CRN R»lR&o I^WR I 

8 . Wljfo«H (Fisheries): R1R, R1R $<5flfRR , WtJ R’RR WtW « R?<m R’Rf^N | 

<?. •ftfc's'q (Entomology) : ^lU»1'ot'»l3r^R,'®»l4ll3'8l,^M4l0'o|, R*fl^fc,RRR$«Jlft R*lRfro 

IrssRI 

fc. R^rRssH (Microbiology) : »l$j1lR, RJI4CBI5*I1, Ml4 4R^ RRJRJ vspjftR R^tf^o IrssIr | 

^ . ^RR«bH (Agriculture) : 1RRR4 R'seli I 

V. l&fa«*>1lR»H (Medical science) : ^ #RR , CRN, l&faprr R’Rf^s I^or | 

i . I^R (Genetic Engineering) : f®r*i 3^% « 4R RJRRtR R’Rf^fco R«bH i 

io. sfWRRtRR (Biochemistry) : %RR JSHdWHlR^ CRN ^WR l 

ii. ^&4| R«H (Soil science) : Rlfl> , RlftR *&R « *l®OTf ^sTtft >1 *lPfe f^SiR | 
i R. ' v lRlc < r1 R«sh (Environmental science) : RRIcrR R**lf^s R«eR | 

ivs. R^ %bR (Oceanography) : R^ « R^ R*®R R*RPfo ftsiR | 
i8. RR f^SR (Forestry) : RR, RR R^R RIRJ^rmf « R^«t R^tf^o ^MR | 
i<f . #R Sl^ (Biotechnology) ; RRR « RtoT'lR Wf^'t #R Rmf^R R*Rf^o fR®R | 
ivb. 4lC<Pl (Pharmacy) : &R< f 5 ^ « 3^% fRRW #®tR I 
RRJ2ttf*lf^RJt (Wildlife) : RRM% fRW 4 IrssR | 

iV. RtCRt^pPRWf^ (Bioinformatics) : 3^fR^ #RfR®R 1%f%4 ^fj CRRR 4JRRIR 

^»Jlf^ felR't Rq«4 R«*H l 





cdfiRuh 

m m « at% m c®* w aerilSm hih^jH « i ^ 4 

' 3 w*nt wii m ^nw a«tiR>s ^fat ^rcgjff i ^it ^sr ot, 

®%rc® ^ c*r wt dHr ^ur am ow c^ifk® i wht, «rit ^ c*nbi <«ft 

«i»wu affllw ^4 }sim R-ui*i w^t ■*!W1 ptbi awiisH i aiftWCT ^i«iR+ R*ic»i cdfiRnjw 

JjWlMliM WtJ '=tt i R s «flP& a^fiRifW ' 5 f^ <PM%*H I HUintCfM <0* % 

^®sr *twt tew tiPK *iojp Stitu UjituHfSl ^t «JRR hjhI>mI i tslPl^ilwn *wj yr* i 

ft“fM 9 frfBd|Ji|H 'll WKW s^eNJlM afitefW ^TC?T ^HT I 


cdARwjlM ScsHwMj '=mh cseMi •^JlMMI’i PlR*ll»l I iw fft&l 

&m l^rom estw Ifc® m&s as $ 'RiRujwcw 'auniUfin 

^ciiRwi i *rjpto $%r, %*R « ’Dws ejPif^ntPT ^Sf «i'»j'# , ®nsR f$*r i RR$ 

eifiRHjicm «iw, HW^irtu i^% sr&t i wii H^nw tWr 
Ifcft JR^vHw ^ ®fc*t ^ « aifarfcflwpq $&F5 ^GH I 

Systema Naturae Sfc"fa ic*f 'WWtl (i*lfiV) ARM #^3T •M‘Wt e IH C^CJT fi*l*T *^<M‘I 
SR^T ^SQH iflR^ «H (Genus) 9 Sfefflfef (Species) ' 5 R*T PT*T I \5fin 9 3t%T «(I^Ii, *9 S^I-lij 

W ^IPW I ^"tl e t^l^CUil *■» 1%fe ^ WT 




cdPlRult-ns SwU 

(ORR-micm ®c**r“ij ait%f& #s^r w \ « rrp*t «h i an^t w i ^wfosa fas^w sfa 

^Bf a||4j5'4 W^*t fflwt «HW %WR W 

saR>nJ flh» “Mltf 4U 'Aha Hl»l44ll i n W4I <Ml, *tC,4HB «r)<wK« »IH«I **U1H slurt* 

-Hfc* <*« 

<#WK 

^jimi*ii»i PiAsi»i-<*bi ’wti^w ^ w f^ff “i'si*¥ld 'sjwi*rrt% r*to « 

2ttf*t^, Rt<HHl ^BT ^fi> » (Kingdom) <aflft«UW W ^S®T I R*1W*I ^sWaflir *fnlw 

c^tcw 1fe.<£R.ii| « ^.UR. 4-iiffi 8Wst«H, iflWtH. WlBM ^Pl^J, WlWM « <fRj|®JlCT?TWlT- 


§*& W 'Sffil. iffiSlfa (R. H. Whittaker) W?l #Wt«£^ ’W 3l«fJ ^t 
*?\%v r^*xj»t.H (Five Kingdom) W ^iTfif il**M ^BR I *BR$toBT (Margulis) iH8 ^flBT 

Whittaker-^ QJRRhjIPM ##5 « Rwftlft'i 

^fCPRI R>R *W*8 4RM4 ^ qm «M 

^BH ^ ^ ^IBf ft'fJBCT 

'ail'CJ'si'g® <PW)1 I 

^H3T faiSH-i : CSH^J#effct (Prokaryota) 

•flRJT «i|RwH RPl£ «j<pc.<p 1?) , 'ail'll •*i*Fl'S> 5h 
?1*ET- i : NcH<I (Monera) 




ISaTJ.i <f) Nostoc (%ifs ^•qh) 


: tOSt •Wllftill*! ^t iH^WPlill*! I CtfBt CfffflfivT ^ 

Pl(5^a»iR « I <^re*RT C^lOT flflto, TTl^diM^It, ti|C,i!sl3dl«fR<p etlPl^l ^ojlR 

m^wiww i C4U Rbi«h fiftaisn afoarn ^r i ewrw c-irc e r *imfiw *iffi3sw^Bn 

*KGlpMtVlfl>^ faMaPW^TOPl) ’’Hfotw *fRT ^Bf I 

■^ItS R»v*i-^ : $flwlliwlSI (Eukaryota) 

iqsrr Ztf5 wwRPlflJ ^t <J^C4l^ 4<W*alM m<rr 

^laff- ^ : CfltiWBt (Protista) 

fciftSj : <asT ^tiiRaw ^ 

foqiwfcw («Rt RPl4 1 CT'lw w»NlH»*i 

R5Rhii«i «(1pp i wihiIBh dna, rna 

« caifl^r i c^tw *m «ftw i <ft*fj sw *•* 1 ^ ^ 10 
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$NR*h 
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16$ i.o : $ Penicillium n$to 


PIW, to $T wBlPHMllfr «Nfcc® toi 
nft*|p|»1 C$l$ mm ^c-qli ton 

$c& ^BjPliCTS $1to csfa tow $c&l 

j CSJItBlWlUl ^Dlt^W, MiWlwPHlN) « ^ 

t*RW, ct$$ Tsnnfer i 

$1$J- « ! (Fungi) 

i '*m, ^5#if $t *Bfl% i 

4reCTifN«Mi nftwRuw to «l®®i to$ 

A&Gteiw c<m£I 4 *i$1E«i ^ to ®lf&5i $injto c-im toi gfighspS 

i $jta cs® c*ita to <n ^P*rto i tolPw c*n RbI«h vitG i 

iBnteiH : ^4?, Penicillium, »iHfl*j ^suiR I 
Hl$U— 8 : JtHffr (Plantae) 

tol**wto*l31 Sfito i 
^oro '5^'o fry-m Runh I jjR; ^ 

C$E$* fwdw® *tfl?T I sMH^ wlW v*M Wllf$ 
tofa «||(A | «flW$ CTl$ $FW «IJH AwWiWW n*c*ra I <8?lT 
'sflftoitofc « i 

: vSsjy» ^ sftn, fri m \ 

$1$J- <t : ’eulltoPwl (Animalia) 

t$PN!j : <*R1T « ^{S^# SI1%I to$ Cto Ctot 

<$tot§k, aif3fos « c$i$*KGr$$i aiFfc$ $t «ito <m 4Mito 

*W«H#| , (flW. «) 1 $T * 1 *ll«l**fl''l ^E$ « $SR $* 01 , OTC$ 
nsv«*4 RtHH I Sf$Ho CTfa «HC«M $Tto I $1^0 

toaw to « 5# sn% ento *|J1CT1? *?I 1 

R<pH < pI^)*1 *1*JWI ^1$ *W4I $$ | 

&(m 1 >14$ qptytfiSI (ffUcUlCSrUll ^bl) sJ1% i 

*008 to ispiwl^ R^R^KIMH frim C^slto-to (Thomas Cavalier-Smith) 

CSIIitoJIW caftSHsmt (Protozoa) « £a*ltot (Chromista) to to ®tn W toto 

totcto to too i ^£ito 

R$OT WlJMl RwslRv* 8fHM I 




■$_ ^ <t 

18$ >.8 : ^ Spirogyra (^CTfittWi) $) win »IH 



18$ ^.8 : sum t$u|*l 8 1^*1 Hi 





cn rs . 


o<\ 


fto dffiR-uiwu ■®rt ^ m mu, tons ^pit ^pit swtffc i 

SlCflfc ’tw R«|Jlt*M CTOT T ^ 5 ^ t fH' 5 ft^l : 

(Kingdom) 

*lt (Phylum)/ R'ohl (Division) 

G3ft (Class) 

^ (Order) 

CsflSJ (Family) 

«H (Genus) 

(Species) 

egf'iton^ «aft mmn mw to^w «n w i 

l^t ihwi 

frwifM* m «r?t ^t m to *ifo® ^ i sm 'm ^*151 mi « ftSta 

3®rlFsfl -nsr I CW C 5 1l e T s l 1*3$ twPr^ •Ttsr Solanum tuberosun I <4*TtH Solanum ’W *1TH 'Q tubero- 
sum &tfbsmi, ^ m to *fos mx& to mi «w stow to mwt 

^wi ist^ sto fto ^simr dtw 

*llS4«lM WHT I «lN*$llfe4«lM to JfftfwJ PliliJ^lFb CSJW toil mi f^% e t W ^?T I ®Ikt*l 

•flsf International Code of Botanical Nomenclature (ICBN) 4*^4 3l%f International 

Code of Zoological Nomenclature (ICZN) 4^4 #^s fiiWtypilu ^ I 3^o SW code 

vj>v 6 <^i 4 iw frf^» to i mwt *ito wm C 4 ictt mi m\ to *to to 

to^t ^JWi ItoM $1?r Sy sterna Naturae alt^Br i oar to 4IW( 3#? 

44 t «K « Strife* ^?PT OH I tot to 5 J( 7 M #W?f < 2 jf*t, ^t, «M 44 . SStlf% m&B 
4 eh i PiRiiiwn <aft to m&sft 44ft fsj<^ ^ntoi^ i 4 *p^t% ^nft stto 

fto- 

i>. dimto wnt *ito ^ ^rni*i 444 i 

*. c:<v&siPi<p to* wr «Hto, 2m 4 ?ifl> *n m 44 tog mi 1 cw ; z,a*eo 

rohita I 4fl> "SJW toto m, Labeo rohita m I 

va. #Wt05W 2to toto ^FHI (unique) ^0® ^ I mi ^ ^ 

mrncs® cdt i 

8 . ? 46 *iR 4 dtww sm tort 2m <iR> ^ftoi 

^STCMfirt) dN C^f& «i^ fiicil l^tO® I <m»T- t^l^- Allium cepa, t^TCS- Panther a leo I 



fs . 


oV 


<t. frwlfas W WtT CW: «1M- Oryza sativa, 

Catla catla I 

fc. ^5 CM ^ra ’M « 2TSfrt%^ '5n^'5fHtm'^W J te^ I OTR.- Oryza sativa, 

Catla catla I 

**. ^ 4tn4«H ^ ^ sm fosfit 

^1*lfl> ^ I 

v. ?m c^rt foe«H»ni'o ^ ^ w ^ #d?r ^icsra dw 

^Rc<llw < MW $,C<1 I 

<PCU<pfi> <£t)m 'ft’fa ^ : 


*m 

Oryza sativa 


Corchorus capsularis 


Mangifera indica 

^#1®T 

Artocarpus heterophyllus 

*im 

Nymphea nouchali 

^T 

Hibiscus rosa-sinensis 

4C*Ml ^<1!^ 

Vibrio cholerae 

^utpifoiT 

Plasmodium vivax 

'5[WM 

Periplaneta americana 

cvilwif^ 

Apis indica 

^1*1 

Tenualosa ilisha 


Bufo melanostictus 


Copsychus saularis 

«TC?FI (flWt®! Ut$*tm 

Panthera tigris 


Homo sapiens 







i. i§l<lReeH 

4l4ftuH‘M c®l® i iNitpift ^ur 1®w i 
«. '§HRs*lw*i *pR'® iNfflpitsrTOl^K i 
8. 

<f. tdRR*iJlWd <IM»JWI w i 


i . GiflRHJIPM saCilier^JI®! 


^P4lbfi *fcf 

i. ^i^R^aiwsi c^h rnm ^t^t wf ^r? 

»ii(rt5l«l«ifir *T. $«*!«# 

*t. »ll$»Mlttlhf6f 

*. rtPlfVlJlPM ®CKt-|J *M1- 

i. #^ »1“lc4> ®tHI 

ii. HlNWl W® *IBit 

iii. ^ 
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PlWfl fc"itH<pfl> •T’C ^r <^V3 « 8 •ft, sfc;J* S’SS tfl« 


*t. «UMIt»|Pli||»| 


fNfasft W-ioTT 


*.®t?rifoi 



8 . (Bon $h 1 td *&- 

ii. «i*m 

iii. R®RMji 'oHlS® 


Pia»fl whit i 

i « ii 

i * »t t 

*t. 1 « m 
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wjRR-ulwsi 

<1. <NRh|W 4 C5ho 11 IW^It^S C^T? 

*t. ISah* « 43 T fcUHltd CWifl ^»IW <®r 1 il ?lf<lW^JNjr^sr 


tSSf— i ^ <4 jI " 5^*17 iSfhlt I 



^ flfyj 

oate £bw qwr cro i ^ wsi fra ^w »i^at TOe ^ 

*fHOT *I13IWI ^RW «i!IflHf TTOf $h«*pta ^!S Ws & 

^^RWPJS *6r f^F ^WiSW? 

^ *wra $c*r^ to cw cw « 1^ ’ 3 p^ ^ctimi wtoi 



$ iMfl *rt^ rtw^tsist- 

• tSf^p? <9 SijPl wlt^f SWfa i aWl t js5 ^>I«t ^j|*!3T '-W® *!t3T? | 

• C*lPf, 15®, 1^%s[ aws C&Z&8 ^sw 

♦ihwi 

• ^1#T OTCSE CVlCttT W iS fCTlR®1 fnitlH WSE^IftRI 

• ^ft*T ^JHJi ^S VS * e tM^f I 

• S1% (t>^J ^JNJI WC® "*$?& I 

• <9^^ si^*i CWS" ^wPSs *0 <9^? <p|®r *P^Hfl[ fB^JJ ^RlSf ^*ul#? ^RSW I 

• fl!^, ’$jwt ^?<s?tfo ^iMji 'Mt'si *m i 

• e whwh <fflMT ^ ta^^iwr^gEg «ww i 

• wjjfap'f ^iots *iwwj ®%t 'q Hw®r*^ wp® *H3r i 






G3te C5TSRTT CT, <m •fhWM* I tq^fD ^Mvb c^r*PT 
<7F5tW *q¥& <5l3MW Ml *lfo» ^r I ^ C^T WIWI R'Sel^l 

#^fC5?r 3$K « CbMcR w%w#(t«w I c®rtft (Loey) Pl»fe«f (Siekevitz) 
i ^ £mj CRT (selectively permeable) <# W '^Il^s 43* €ft®i Q>ilM»1lC3sl 43^ 3T RT 

^nffa-sittisr Acer* w i 


WlHM 81^1*0® H 

ftSIsNIc^s TM&tis folic's t4W ^ *wiji 33t- c<p|<i 'Q 3^s C^13I 

3*) ^ cm (Prokaryotic ceU) : 4 *fsTC^ C^tW ^tfc® RSfdHlPl (nucleus) 31CT 3t I 4 

«rt <qw?r «nf^ c^q ^it ^fr i fli615mi*i c^iwt 3<ft mt cffis «nw ^ i wr 

^c&tamw ^stwT 3tre i w ctfw vil^cDl^iJl, aiPto, <qr®l31®rfc* cgfihpm 

w ^ ?n$Mfcsffo ^ 1^5 31fp i (anwtwtw dna m*n rna «hct, %n® ^sf 
t*RM, «ji<kDI&iiji ifl wb <?m «nc* i 

3) 3^® (Eukaryotic cell) : RiBf<tell>l W (nuclear 

membrane) Mt 3%3f^® 'O Jj>R»lfS\o | <astcsrtwtw DNA csflfifr, fopfcM « «MJHJ 

friWH^iwi 'srf^w <§hM>w *q qsrcro^n 

31% (fits? <q «i?rc=T?r i c^tw q|$Miwriw *fyi «mjmj ^rssti^^tf^r® 3lw i 

mm R>few> 3^® c^^srsiw, w- c^ cm « ^fh cm i 

i) C3^ (Somatic cell) : etlws C3^ ^13^*1 <PW I *i1^.u5|Tl»<p « 

(iRfe.’Plfo 5 R'ttl’BfMli foiUffct'* ^ I <q^tt3 OTW?T^r I ft1$s[ « ^®t-8p5]Wf 

, l£>c*i CT?T I 



■EFFT (Gametic cell) : CtfN stall « er^o>») C^NT 3t?T <fl*R ^ I 

taPw 3i^c^ic4M R'fti'BH ^5 <m ^3^ ^r i c^stw 

^?nrr or% C3W 3tc^ i 

3k35f ^RT ms\ <4 33*f wwn»w (Zygote) m I 3t?T m I^I'erWJl "siiwr 

§\<l(MH 3Jk W I 


ctw 


CTrt fiflShr 



SM*ll C*W3*f 
H^*T9W%3W 

4rei9l*ftvwifaft 

r\ fcru . i Ci 

IHBHM ■nvfll 
Wftwiw 

| f^QNrl»i 

opt'flflbr 
PWi»w awq 

^ls-wllhr^lT 

t^tanuW 


■flwraMflff'vifrff 
(vp) 


wcfciwto 


nrt,wiR)Pi 





WS^PT 
RCI^e 3^t 

flfefltWffl 

tflCW|JjM5lW 

wiPm 

(^3) 



%-^.i : tefar « aiiRwit^ swk wi*iti»i^ i 


aiW wiwfl ^ 





i\5 


« silfo wiwm m* 

$l*w3H <IUI OHt^lUl <iI*H ftv*l<fa|®1l^ ^IW* « tiMlfl ^1 I 

^) tttffo (Cell wall) : <pm sflfk £%f 
PftPRT (il^lU ’OMJ'fiH I ^ 

*fos\ <£RT IPIM^ 

*I^T PH Btfifrl <4ZW tfqc«il«r, 

MfllW^CTlBt, PMfin, C'Wlfc H , »(MGH 

dHluR* <W< «ITP*I 15PI 

«Jl4£Qllhl CTWffel CSttf&^T « W® ^lat 

SJWfap e««M «*TC s *5*f I miJ 

•rtfii oaidrisMw mgm dwuifi* g^j wct wi c*H kiiSIh jjRJ ^r i 4 snfts 

*li*1-9lci - *nHT Hg frsft ^3, *^\ <IOT I CTfa snfk t^liw ^WM «lhl« CFte? ^T 1 

CTWW^pwr 2l*JM W I CTtCTJT ^Fla « im <ItH I *lt^8t CTtCTil WH flUrWlOWllDl 
w mmihih iwi w i *nf% « wiw R*i4H i aii^iwiM c4mAi oict^t i 

*t) WHflil (Plasmalemma): C3tc6tat^PRT OT R»mR|R4 

*tfr *tw 'stpp cvnM ^t sibhippit ^cti ®Rmc*im 

TflPt HW1CHT «I«WM (£BT «MHH I ^ 

»$*m fiPrfc «rtri wrofiiita sure* 

q tariffed <it*i i ^ awn® « csifi^ tot *iffo i 
pmftift *sR*f& faw cstfi *t<¥t ^ero ®ilfe2nc®ta tojpt Htf^r 

« ®TO»T faiaH TO « Hfqfl CfM^CfllC* •BP'BT Pfc^ 

Wl 

*0 BltaSfflWdW : ^ta&ISlTO % ^T OT1TO A CM CSlPlC'S OrM* I CTlCT* Ife'ow; ct 

sj<Ho<P cetFta ' 5 TJTfl‘ BdW WV caidJiaiBPT WURfit TOf OTIt^RT^^ CSflriJ13lTO I 
catdJiai^sr NSGtata ^T wRjriltw *iQmi pt reft ^jfl» Pfw TO Plfl>$ 
>ifetiaiBfn i <£it ^feUiaietwsi ^ctj biprs napw ^ i iopht sicejc^ 4>i«f I >0^ 

l) ^dippfipit (Mitochondria): BirtW^fll 4 c^st (Benda) iviv ^tPT 

Brtl^tsr^BHi 4K l^ssr i^l$ ftft not 1 1%®brt ^ saf& %® bri 'S tef 

^wi ^lw I Hjcisi &P5 (cristae) ^c*i I 13*P5a ■Hits ^»n<s cHhl^la ^Ic^p, «l15iwl*j 
(oxisome) I «iBiwIm ’llBrlHl <tlw I Hl$tGI<pft)stis Bwca <I1W ^JlGj^ 

(matrix) I 



ISar-^e: R*bs RR^ CTpiftifit 1 



SlWPl4 

aiSte 


3BIWS1 



(rfMaiftam 

(7$8*m (<0 "IHtHH 

Igar-^: pm dffimr fur 1 




is 




c®wst <wc^ ct w form st*^ m ^ i ^ sm *rm 
aftwwftPivH flfon^m vi$rti4l^aui ^ ^ti w 
t^t?T a *F5T® <fH <3^t KW fofonqi*ll «q 
?rc«o$ ^* 1 ^ ^ i ca^r -nv wiai^wSt m 
Ssc^b^p <*rc^ tB-Hf^r® m\% <$ R&«i 1^*11 

•il^clJI^Rjiilc’o^ -nHsj I w»s*n &w* ^Ifo 1 Hfi 
^Mlfi^vs »q apff nftd»l^l?i*llW WlWfl '*t% ^tt*H 



m 



*IJlffifl 


evg^rnaam^T'a'ir^ri 

ifwi <uR>$n w >i4*i ®Rfi a snftwiw iflPts •H'sht ^i?f 1 


■fo ^.8 : »tfcl>kRpii, 'a. 


*1 ait 5 ^ (piastids) : aiPSw c^t^f ' s < w M,i 4 *it^ ^ 21^5 w, 

*m amr « fcfo pram mfar a mcr mwmpr 'm® mat 1 snPte 1 %=t ^nrcsRi ^rr- 

cSPtBfiat 5 ^, OlCTtSlP^ a WBc^ldl-'t I 


^ CffluMtfi (Chloroplast) : 3SBST fllP®«i» <3FlBn3P& ^OTI *ft®T, mfi> mt® a «MJMJ *q«f 

Wt *9PR I «twlT mm I aif^C'b* alHT (grana) ^ alm*f W almlaRm mfo® 

^I1«fo msi I 4$ '5fW CTbrl% P$ffl (stoma)-C® «mP 4'6 ^ pfcm 

ml% 'bl^l^ a Mtft pfcm mam i 1 : $sT mcs i ^ ait^c® wiwifoi ^rg®r 

OT«|fin toe® -WlUllUHCiia -llum iWf^S <HtCm I 



'q* 1 'OI«efl 

<IHTsr 

TolfIN 

JifiPT ■UICWI 


oNunicfei (^wtiH 




foj \.s-. aip 6 \b <mi (mffca) i 


^0 mm* (Chromoplasts) : t£Rlt mfo fllP&s ram iUSt ' J ^ I <iimm dlPS® «tjHRH , 

mmatfo, , vftwhisiRi S.wjiR mifa rnRmr mrnm ram c^kiiltw 

C4IMIHSW ^KBI WlMlflSW Wf OT^IBT I Pld'i' 8 '^'® ^TC't ^T, *ll®t « Sficis WHJHJ 
1 ®w*t «ii4^1a ac^ i “W a dletws ^pt ifiPRr *it«?it ^n?r i , ®n^% w 

Mawiaw qwu +a\ ‘To #m i 

*0 WwlSPi (Leucoplast) : cw fllf35® CTlWT iW^ Mfftf *fTa®t W ^T wlCM ffli WHI*5 ^tn I 

ca c^lw ®i1wt tows dlaat ^Hr, cwt- ^t, ^r, c^la i 







drew 2 wh ^ wn wi opipnart ^t 

^ , iiwisi'» Mtra I 

: sUPttwji Bd) '^’w*T I 

: 1^3 s|<K>M SHf^GOM %$, C’lt’Sm C*Mm, C’K I 

RR>!) 44UM alP&GM IBi| W CTlrf tplw *H® « <Z|fa® ^WMiT ^3 I 


© I wfiS^T ! sJIRwIms WBftJtPW "pIc^ ift ^Ht "H^la ^ 

T4»l<ptfl VtiX CW TTfST, 'alow C’lfij'Q’T C^rf^ST 

rnm*> *wfc ^ vfpnfttN ^ntcutstm 
«*nc?i 4 <3*n^tw otc^otw ^pri filfewiw 
5TT*rts e tw aiw ^rr i % c3% fcptw c^h- 
^mw«ltc^i snftwfo fa&lerw* w <*p$m-Gi ^at 
c»ifiiwt*M a*fH ^ i 

8 I Vttalraft (Ribosome) : s# b ^f%tf $33 spFfc wtCTt *3W3 JB H«HT Tim I 4$ ^hlRtH mw^ 

swm , aiif^ ^ca^r ?immj w i c^wm miflm ^ IMbk w <w i 
cailUwn •Iftt'HJftbCb^-i *KMl*rt at dftMlWlW Hfc^ I *mvt a mlw awiler^il 

3>M <||W I 



prf$«*r 


PfrfitlffUr 

hiPH'I 





^ (Golgi body) : *l*lt§r^ #il=W SltfatfCT 

*lt's?it'3mi W3?$% f fC3*tC3eaOTsrOT*IT'3mi af& 

« <?«!<*» t.'Opl-W ftE3 *1^51 *43 *1% 

Qfcf *nft fen 7p*i3 #^tw 

RBfl f^SJjw^psHs ^TTW <fRT Pi fa? J iH^ awit^ I 

53C3H tt**WC‘1« «SRT ’TfWIin CT'lPTl CT'lPTl 

?ltOT aat ^“ifas | ^|STe a3t 





3 I aislfllmltm calt^il*! (Endoplasmic reticulnm) : awldl^l*^ wlt^ih a3 mm3%f *ttW 

amt nitwiwm wi»r aiw, 3it ^ i c^tw 

^tif^s am^r^r 2 mm *w faaw aivttimtnta caf^im -mgs w\ amr 

csmgpm ^ atw, ^1t «imi«tt ^at^f ct wm cstw^ w c^tw « c^tw tvliftw 

'shkt <im ^rrcsf ^»it6»f i iJitcGl+fttfl, C4HH4M t^Jlft ^cvo iipm 
I SftPf « 8lt% «®?r CTlCTt 4srt ^*1^ aiw I 


•i I cartitOTHi (Centrosome) : tflftcflC'M I fapzfPm CT*tW ^flf&«, <9Csm OT«IT 

^mi CTC$loalCT faimm ctP^s»t c^m fasl«fc*m cs * vh»h i apsupti^m^ 








I RBs| a , ic«r o il >[RJw <flSlt TOI SWH® dlFlwlM 

4CT3 nwn m I 

VI CTfo 1m (Vacuole) : ^ CTtt »IW CTlCTiT I <SGT 8WH ^Nt CTWiR W\ W I 

^FIST *N*t, Nlfifc, vfieflSto ^ ^ CTPHPT 

k I *ll$WlWN (Lysosome): «il$c*iloBfl»i wl«iM» 

^5 C* ICT TO I 4iT *(m 

cwi i «srar «@m 
<sraft *tfr to tow to «rtc* ^ 

*HMT CTO t*nr ^re w ^Tl Cff^ 

qAwcrM to *iftwl«lwn *rtt ^sr 

TOf TOCTt CTO^Ml* *\C& I 

Jo I wfijTl (Nucleus) : wlws £«wFW 

1TO ftlTO fiiraK w R®1 &ipi i •w'8ii^1%t*iwi^hi, 

1^^l4li5 ^t TOTOl Pl'BWHl « CTlft» M^Pl^lll 

WShm^nw^ti fflftww i^feg i 

<£ifl» ctiw 1^n%r ITO-Rfriii 

RuaM 4M i wRj4iti flan Wi^iT i 
^ RSIjhila 1^ (Nuclear membrane) : WBljhil-'ii/p ftwi 1TO CT l^lft ®lc<p WBfihils 

W to i iflrffr ftro ftprfc M i 4 ft# Wte « <aifls*r wro *ifta i 4 ftfte® 
'*m?n tot ft^% «itc^ ^ RSfrato *r® to i ««fc Hcgs toot « q WTOwm tot 

b*lM I tut ft# qft&BUN CTO C^TO «WJHJ «*$» « RRf| 

WlW PUlStfTOI 





feeir 



IS*-**-: *ll^lc»tla to i 



Wflhrt&OTrcg* 

WNlw 

ftSfNmira 

PfeflNM 


ISUf-^-k : *l$OTlOTN TO I 


*0 ftfcltteSlNflJ (Nucleoplasm) : ftSfo <WNU cefft* 

^iti ^ ^t ?P!W c^P^fipr ^t ft^ttPeaNR ^c®n 

R 5 Ij|wp lilPl®, udllti, W-nP^ « ^BT 

WttTI 

*0 RfefiMW (Nucleolus) : ^*IJ (3>tC*ltCBftCSIsI 

?m *m?$ c*ihn*& 

wicNicwiciM wbsii^ Nwi?f ^nw *m RPt «ttw i ^ rna 

* csnf&^T ~m *lftw i *ht w « carter 

WBH 4 M I 


^5 



feg-^lo: WtCTtWN I 





Ofalto WlPW (Chromatin reticulum) : (MM C^M\ *\m&\ ^ 

^»i a ^rm ca^mtto ^tto i cm w m csrfBt « ^ ^ w 

^iw ^rMtrn canwt^m &mm aw m i toto ISm^mi wito 

W W ^ STSRf <7tt^ ^srj to I C^tCTT to*J 0¥lCTl«fo ijt 
£ #^Si ^RT I GfflCTlOTlCT M\m WT^tf to (gene) WtR W I 

£#T$J ^ c$lPIIC«rl0M mt I 

C^r, w, ^ ^l«f *iQbhHm Rfcsj tfto cftim 

cm 3t% <ras<j $m\ 4^# « ^tto 3tto?j (mm m< ^ ^ ms 39i>ito i ^ 
’ < p% mm ^iR'aiw?) sm to cmw m< 3% 3t% <2fntomn mm ^oiw^ <?w 

m <raw?r feimn cw 'Wjsw, spbrst & «w ^twi ms «nc* i 

2H%^ CW<N«« « to»i TO, MS. i 

sm cm. *tht mcm cm ms sm to 4i» toito i ms iji^ww cn^c^ w 

<I1W I (WW CT WlW ^t*Ht aw w #W CSW ^t, ^TH1<J (TM 

*tito wr cto wQ-?nt 4w?i ^tw i mM 'jji^ww^it (tore <w^<t tj-tc® 

^mrwi ^im C5tc«m ^st ftto qmwn ^ Mm (#wt sn^t ^t% 

?ito (T^s ?m w ^t i g(t% ^ to 'sw « (T^s *im i mmm m&m$, wt. 

C3tom I to MCM ^flWtRS f^1%^ ^iw f^Wlfer^ i csrtf^o^^w 

CTWjDnt ^epf «lftlC®M SW W ^wcaw ^fWJ «R% ^1*0W ^PH 5 ^ W OT^I 3^ (MX 
V %BR >W<m W I C^o OTWT C^t 3tot*J W I TR&f '*l«j s bl^4l C^ 

tout wr c^ ^wt ^ ^imr w i ’ittaBr ^%r ctc^t wf ^q 

’iftaw «i^iHt«w ^iw w «nwi ^wm ^ 3to «n^i ^%i 

c<ph’Jo®ll ' 3, 2rH7T "STfsi WfrR C^ 5 !^ ^TtST I OTPi ' 5 rf^f W^IT (.^l^lpvf 

w t^st to «nw i ^rto, 3^r, '=ito ^r ^®Jtto «iftow mm toi^to 
to'«fwT 5 tii 

1t>^T (Plant tissue) 

(flf^JXs ^ ^ i£R5^ WiW % < s p lf%« ^5(1%^ ^ 

mm flJ^r ^rr m\ to m(m w- «fsr^ ^ ^rtft to i «i^ to to^r to 

■SRflft toto ^!CS 3tC3 *Tf I ^Hf fU^li ^ 3^W, Wt- fb^Ji 'Q 'erlb®! fry I 

to (Simple tissue) : ot ^1# to^ WW «W, « «to?f to (Mt 

^Tlto^l 3^to ^3^ 1%% W W lb^jc<p to «ft?t «M ^t ^csic^ I 

WT- b) 3 jIw*i<pI^I, ^) « «) P^RiH^to I 

i) <UfcsR^to (parenchyma) :%W^^Wt«^# 5 PF^t«l 

#to, *ptoi%, *iwit aiSlti^jt « can^nm^f i to tv ® to <^Nt m i 

, #NtoH w- i o^r 



IrhRttH 


ib- 


cspl^nf^ w « ^ISt »lf3® I (!m CTlCT WlMtai^ HlE® ®*R ®tE® 

(chlorenchyma) ^PTI Vf iSfifcWfl ^ *4jlwii < pl^i 

(aerenchyma) I *Ulfeml$*il fB^si 2WH *|Jh ^at, *ttpfj spsps ^at, ®*IT 

« *rmg^i -mi i 

^) WlPW^ill (collenchyma) : Rc*h v bl«i'i<rtR»il *lf$® I wMlSlw Pi*(c*il«f 

« pptffct c®tE*sr silfk 'srwstc^f % ^ 4 

flS^T TNlcS « "3ll®R | <SRTT KlIctldM-^f £®fa W Mf$® 1 ^US ^t5*t<p|5li| xlkt.'S 

«he 9 i (?msn» tbiwHi^w, ^ ^e® *tfca i ^ sp?® « $%r ore® T^®t sn^ ®ar 

*srcwsr a*tPr ®len *n®1^1^,*iai^t!ic^OT^^i ®1®, c^ 

®1E® 4 n>*y l j?'ol SPTFT ®EiI I <$ C®tOT ^T*R (3PlQflstP5 ®*<R ^ «n*Er SP?® ®EJN 



^ «r *t 


SPPtBBT’RWfB^, T- HjIwwAiI, *t-M*li*m>R*i ,»f- &tpum^R *)1 I 

o) C*#HH4l$Wl (Sclerenchyma) : 4 flS^jsi E®W*lE B ll *1®, 'qc*^ »pqt « ^ atffa RR-& ^sr I 

CSndJiaietuRiK PMfi*Hfet <*R^nft® ^leewl SHJ RtfMJ C®M OKU *lf&© ITtyE® E*#C*W4ft*ll 

simR® wKfir t®n*)«i(» caitGiaM is*if^i® «imwQ 15 ®i^Ml$ ®t ^ e*t ^® c®tw 

*10*1® I C®l3SjTFIt 8WH® $ W- « C»jMl^ I EWA *J!?®I 3313 iflRl *n0 

« ^Rer *wi ®gt < 43 ^®!® 1 

®) ®0,3lfl 3t®¥ (Fibre) : 43T wpejw SlSlanj*, at® ^1 ®E3®3EftT cSfat^E® 

1 snftEasf *iie 3 Us aiE® 1 <4 Use® 3»r ®w 1 ® *ik^ R>lfcc® tarc^ Rfcjj hied ®t®t 

33,331- <11^ ®1$3l4, *1lC^*1 ®I$<II4 , erl$C*1H 3T 4l6®"Vp | 

^ (Sclereids): igwsic® C^PT CT*re ^lt^S I t£RIt , <IHi6t, ^KIt%, ’T»^e5 

®fif®PF& ^E® *ncsll 4WsI c*IH2||51jI ^ 'SI®!® %, S 'PNRh^ I *lfS*l® twd&b c®1^ 

^r*na*i® ^® <*iie® 1 i+m\%\4 ^ ^ 1 

isJ^l'Sl ® R^l«H3l Sficisi ® ^t®i^E® C'^spal^,© It<y ^TRl I siRx^s 1 «tl^w»i ® 

Ctf HAIM *1 1 6*4 ^®E3T *131^® CT Wt^ Pt <fl®C® ilOT I 




4tNR*H 


RtR : I^T <MCpM IU^JsI (5«fl W I 
iWRjR i tfpfcR (?M» RfcHPH 

I^T «MM*1 *M*1 Ifi&'i fBifl 3lR dTO dJOTS *11^3^! frWm^TI 


(Complex tissues) 

siRl&w crr ’wrhi ot ^tlffr fl>^r ®ifS® 'ftlw wns*! tTS>y ^t*i i dRt fcfilw *iR w*m Rtw ruj, 

tflITO Rlt -Q& | <n fl)^ ^ *BICT 3 f , W- Rl$C*R « CtflWH I Rl$t*R « CRtUTO 4 RCJ[ 




«H$C*R (Xylem) : Rl^PR ^ «MC*M- slRfilR « C*IH I 

osi^jiPnnw c®ftR Rft,PR&R swRir ri$ur rum swfsjR 
^f*r cfw (?m cwf PlM^r xd» <trtut c?M Rfturc 
RtM StRftR ri$ur <RURI UNft+ rr*ir < 4CT 
tyit5|ert^t*IH dR^RfiMR R^n||I| CHlS|Bf|3$C*|i| RUt I PT&lRfeFltsR 
rrjmSIh $ 1 <M ®irr 1 &r® <nw i 

RUIR *RUR CRlR <ttCR, CTRR- Sifts, CBCTR, RftWH 

•UIumrH»iI « ®rl$i*R rRrNi i 



cairewtppr 
t3 <H— «wfS RRw lu^JJ I 


Slf^ff (Tracheids) : filto CRR RRt I dR OTV R^ « ^SlCTtl sflftuf W^T RCT *& RUT 
RRJsfH *1RR R'R RiR RR I RUT *11% b*lM Rlffa wist RJR (paired pits) <0% RRJUT RR 

rtcr i snftaR *8$ rrr <rur rr, cw- rwirm, rFNrr, crmrirr, riPirirr « 

^1|t^\o I R%«f, dj|^§| v Slittwl 4iMR+ « Ji hi 

rtK Rl$UR R*TR $1% ONt RR I CRR *lR^d fl iJ 

RWfCR R?RT 8RR 8RR Rl W I RCR ¥PW RRJ RRUR HI |S® I [ 

* teal ip., 

RRP9 dilftgjRscjjRlwi H Ei?3 pj 

0»C*W (Vessels) : c'»c'i*i CRR^UIt Rttfet CSRBT RIR 1 H 1 1 

WR^Rt 4Rlfer RNR iflRfli ^ ^ SJt€R 8||SR O |©1 /ojf 

’Icyi *1151*1 *UR RtRR Rpl? RUM <431 RUT n// fW/ 

4 Q «L ® ; E ji 

CRR3IPR 'teWSjRFR *W ^UT RR I O U 

StMfSlR RR"HR 4 CRR^PIt CStltSiaRR^ **HRPI« «IBHr B | 

wi (<nt^o « taaitfeiai^RDH i oamw i aiSl^ * 

^®t ^ Rsr, cwt- otmhirr, rPNrr, 5i ^ bt 0BCT ' r ^ tlv ' 

WfRR, RfRt^S tunftl C5OTT RtRRfl^ RUIR 15ar-^.i0: <rati*i «fl^*i*i 

CTlWflJiR *pr rs i tsct ^R Rt Rtu# fcfar RRe rRr rrt rc® Rut i <nusr srr® 

$f%UR ^R CR*IT RR I HJl^l'Sl ^ftUR ’RXRT %%T, CWT- RiJlw ( Gnetum ) aNftlR 


■* . ^ 

* - © 

m3 
$- % 

3.:' e 


Slf%R 


C®CT»T RltTR 1 ®* 


*BIPR R$RTC 









a*ta escuaaica* I aift « affiw aGmw I^st sffla wt 4a aata ^ I 

*0 wftwi *blai»wft*il (Xylem parenchyma) : aj|cai<pl$»il t^hw *tl$G'i*( 

'UIWH^I at aj!L«Hai<iJl (wood parenchyma) aca l *£iw?r aifl* %'$[ 1WP atm l 

airlift w&aw aiiuM+tyiM amar aifla^* i T5W c*H nftpiui m % aifla^ 

amattai atajaw«atftallaaaa*ar4t'maqiaasmi 


a) a&ala (Xylem fibre) : <*Rctw aaNa> c-waia^l CTlat «rlat a i»i visits I *u*ts 5® 

^aiaeami 4 wui»jt«ii a*ai i <awa ■^’ats aa; i aftaw castm caicBiaM aic* at am 4at ^5 1 
$f%OT4atalf^a%<3liami R^ernSl aa WltFICT tiRlt W'tH TR3 1 

, SfrtC* AllfiMi a% * ^5t anH <Ml arl^WH lU^M SWH ^|Bf I 

(View (Phloem) : «SRfT Btl$,tflC>M atW 4TO3T a1?taaa fl^T^: a&a a*Bl I aw^l t*H , urlciw 

« opium vs"i$ R01 cspit^vi fl»^r affoaa 1 


flfitmaCTaaaimja^itnaiaatftaaaai^asmc^ wmama^aiai$1%aOTm*fl1^*!iica 
•US- w <pca 1 


^ l^lewla (Sieve cell) : ant %la aama CTK I 

*ir®®rr casiasnfla^ « <4 ca»n*i«i 

*i*qi*ifa*iw <4^ISa $aa 4a*fc aaaa afe® am 

ftsaa (Sieve tube) *6a W I 4 WW^PII blflpa 

ai®t PiecsE atat ajpaa cam* alaltl aim * 1 
firawlca caicDiaM aifla efta atw wt 4a*fc 
c^fto 'Star wla»lia aa, at ataj afiHaiw aa 
teca ^iBt a*ca 1 4taa aifla aft*m 

Prawlca c^fcat ca%a*t atm* ati aa»r aa*1a 
tffeia ortmm Pi'»cca>i<( « Praaa 

Safate atm*i amfer a^® atai$f%a wwa 

wi all«^ aart 4m aata a*m 1 




y /Pi , o*t*i 



a^ 

a’ao^r 

Ifar-^.iS: WtGRl^fl 


a) *l«fapla (Companion cell) : PiowlMa aW HJlUH^ttyl Wl^fer 4a*fi> a*m ctW 

«ia^H a*m 1 4m?ic^aaca ,, ta®i aiaatasat^r m, aft Pmwlwa *l<Ml*l fa*, 
af^atm 'ftwt ^ 1 4 ca*ta asicBWM^ * ifoat stfla^ 1 apt^ « Sfkh 

i£icaa 1 


*0 cirltaa *DlGPmft?1t (Phloem parenchayma) : w1c<icn aUGiasftsrt «rlw*j 

ajiunasi^i 1 «awa c^ta ataw ajiwn^ia apst araar ca^waifla^ <aa^ caid isiKrHfjt 1 <«at 



ms mw w « ms iBHvh w i fi^MJil, 'sh^I® « 

cvr^h iiiwsr *irem -^im i 

^) wImh <rfol*i (Phloem fibre) : wspcs*i<pfi»il WTOT «Hwi*i <rfi<il*i «l$® I 

^^Pit i«ws!W?j cvw ^nc*RT sat'siwi v to 5v ifcw «nw i tiiwsr VIEW'S mt i '^tcfesr 

iflR 1 *mL*ifl <H^la I £fii ^cHa C?iM^faRT ^PTCT ^pfi'sta ^?T I w*lc<m stiffen 

snPlffc^sr ^lw 

8# cm <sraar c^R%in fiaiifite < *tt^ i <iw$^fer cnw (sict* frsfl-j ■nw 

n <£ranfas *rawn f^w<D^ #Notrst ct> iwt wftw m*m to JwPbtaeiM 

*l» fitHlfiw <I1TO £ WW^t*ll fB»y (Tissue) 'nT^arfisfiTO I <H«ril> HJjjW Wl^WM 

frflfe, iq^ «1&5f iq^$ qnCTn^si ft^r%n '■IIWlMlW fitywq (Histology) mi I cm « 

' x rc*rr *tf4h*j <|n^ fiPfi i w*ta IlS^jn , ii*i , l® *9 <pI^^p 31 i ct*r wifi,'® s^^Fm, c^s <qn*. 

fifi^ <mmh win i oi4wi 'osw «|et^ feay ^it ^ i wr «i*+ 1U^ m mcm 
altfllBr^tl “ll51fl^§Ul *lt«r ^ret CTO i 

SHRflty* stotac'oi 

stiffilfyy m «ii-i4ill wtcro tout, <w ^stcro 1%*^® TOftta ^AwJw f&fee® ssm® - 51 * 

*i*i t*w TO I f*iu> 3 M*kr Rfijj It^ys <pk«fs ^Nl C^TSTJT ^.wl I 

i . '« | il<m*fl flS^J (Epithelial Tissue) 

Ifcgjn ww»jt*ii to to* TOfi> Rhj»* m? 1 c^iCTsr stifiwc* 

«roHh « ^|c«w d^fiww <4 sst*is ^ | TOf: 

■*. c»*lnl*il»i 'biIto^) (TS’y : wH’jJpil ^Ic^a 'Slirta >ic®l wHSi « R5fi>*il»i «il<i»l«ra to 1 

te^nro*! : mw jh*i Wfgfi stiStsi 1 si*rt^ ^iwt ^iro 1^ 1 

fife^|\b|»| *11^1^ : iifi t^RT C^IjPII mm 'ailf 8W « 

sirsr 1 hiPi^i i swi^ *ificw ^^ 1^1 ^netl^ 1 

wl^ 








C^l? 


9h^@HiPr I 

© 



fat i P l ff l ft l lH fify fa O* : ^Jlfafc® («ft^>) ^t « 1 Pi<> HHril % 



fa ^.5J» : PlSobl tqftcflPlllW HJay 






*t. ■wiiMM Ifcgj : <*# fi^isr ^rc®t « *pqf I Siitefl : at% 

^snftaw CT wq gi t sff •m wf, •sm « <*m fas i sn% <ws 1fcfe*t%r t*m 

»n»|i*ito 5p?uta Bto ^PipuPhiM n>»yw ^3tc*t«r*t i ^wit: 

i. 'WM n>jy : C4KPI^ 44»4Csl I 

^l*i iiRn*i , ^rar stlSk i 

ii. IfcjJ : BIMbl CTSl^tWT >*FP *5ET ?lfa® I W^€l 

at%fRr^i 

iii. j ff^g35T 1%%^ $*ST Rhj»* «ltE^ I 

ctw*jcti ^®ia nj*yw ot*ic$ *sf^$ fi^j to ^n frnwf jjiftwi 
IE*y extent ftf&sj 4lCM SHJ HHMM CW- 

i. «n<w*i) fi^j- ch^ afliwn iphiPih suffer <^tt^i?f i 
ffltW fl lH|jt 'SlWflfll 1®^- tteBf <flOTl®llrf «tfc^ I 

«. ^ e l y lH^# tty- AJtUjW tiJWWct SffflCTa «ICS| I 

8. WTOlCW ’•iNirtl rDjjJ- fo(Hi»lM 'flltlfr* 'SlMi^l Ity ^t C«4W W I 

OT»lt ^ItC^ CT Ity c^lt 'aicHs ^T ^llfa Iwwwis « <iltwm *TCft ftsft ^BT «*tfC 5 P l 'qtota 

ty^*ii«R« mu sm,wr, d w, ^im, tytft ^iw <wt <?m i ty ^waft's 

to ty ^ «fw tyc® *rft»i® to to om i 



wNts 1 flS^T (Connective Tissue) 

Mler 4 HJiyC'* 'SUBSIST (Matrix) MRuM C#t (JflCTif ’H'W ^1 

fB^F a*lHy» Rh *RfWsI^II ^11- 




whw ft*y i ^sc*is c<il«*<p fl^J Piu> c®lp|3f '5IWT I ciura RR»( 

*WWfl ^lf?R!TOT<tT^t?f I 

CTlW ITS*1J i CtTC$3I '8T»J4!31‘1 tTS»y M» OH«tf Ifcj) I tS^flS^r 

OTC^T ap»jw31*| *&|C>|| *6*1 I WW «l1fR « CTO I « W 1 ? ■'Rjbi'oi 

W I <TC5a TO*T « CWT- 

ilPo'KP, 56^1^1, ^(PlW $wj|Rm> 

s^*| ^»cs I RRjj *mc*m w®^»Fls»| IBsHIti 

W I £f^*P ^a^Si W I 

*|ic*«i Rfac« c*q*Pl£l*i wlw ^’* 1*1 c*w 

toi ct*h— wppnf^r « *rf*n mwiI^ 

(Cartilage) <4^ TOtTO C^f#f 

<?m* f&jgj i »i-(hm b Pmt 

C*l»*llfl4 R«l ftoft | 



WMWHft 

iHP5*p 


vfem il>G 


15^ : <p| cult's T6*y 


%ro toeto , wj?r »£(^, «M»j^ii) c^PflM ffc^j i iflrc [ w *ji^N*iii <whPisi*i 

WfSfo *Wl4 «ttl 4.UI «|RW *MH *M I 

*f. ^T Ifcgf (Fluid connective tissue) : W1 «li^t fifcgjST 'sfl^T WT I »H^4lJl 

*GTCTO tea TOtf 'SRWlftr I <4t st*lH ^ «I«WM RRsJ gaflR *lf3<m 

w, aw siteta e ^ nwfr %mi Rtaa *nt i 

31® <4® ^l3lsi, "isHI®, b iH<k.4h «s'i ^iWil n>*Qj I *i*i Pi, FBlt e tePlamfts ’®T*(T 

%JT SlalRp W 31® v lQ<4,W CTITI $*W®al§) 3t% OTCa 3)® ^PWafiJ wbKihj 

a^»l <ks I u&vfi iBHhh ‘jft, *Wf— ^®?PT n <f® < ?R < pi I ?I®?R (Plasma) «it$m 'os b i l t£l?f ut 

^^'5®pft'5 1 *flRT Sim liRt br-b% I 

*(?fPRf cdllt*i 'S s^j *lk<p I (5>*i <i*ic*ni, tWt— t.'ilR’o S’®^>F1 <p1 

(Erythrocyte Red blood corpuscles), C*S|^ ?I®^Pt*Pt (Leucocyte or white blood 
corpuscle) « (Thrombocytes Blood platilate) I t.'ilR'o Rc*ilcjj|R»i ’ItW 

CTW «tlW, tll31 W ?l® ’ll 1 ) ^ I RwlCJilRWiI 5 TC»t 'SjBltBM ^RRmIijIIRi 
WH #T W ^ -|3lUM ^IIPT «lRltBM GfB fNlt WTO1 

i?w c*w i ^nwic^ wr 4tti4*)si w«i cfs «nw i w 

^t*)W ^WT C*W I aiHstiw 1^1^ ’ 5 ®HC i T (Inter cellular space) OT^%T 

^pit ^r pfjwt ^ofljipn csfl? ^nPfti ^n*uw ^ w. 





*8 


<HRmH 


aPwteai (Lymph system) ata I aPwtecaM I aPl^ aWT 1%^ <Ml»|sJl^«ll% 



ctIRjb jf®<pR<p| c^s s«*Fkl '=rlpB'<p| 

Pau.*i : fll^j wm 


o. cHPl |E*y (Muscular Tissue) 

CTcarntf csic^ Wft *WHH^h %w IU*yw caft Ifcgj 'atai <irc*m am 
mgafatei eaPr ^ ^ « Wynn i <?m c®mr ^fBt am* c^wi^iUi 

ClPt (Straited muscle) ow, GbMlRIR w$t* ^tcaPT (Smooth muscle) I PlR CTW « 

aamcas 'snw wt^r wk, w « *®jsiH aR<w ^ i ®h»ih, afo *msm 

1 ^f%c®c 9 iPr 1 ^ 1 ^T«mt ! m,^it- caPt, caPr « ^ caPri irte caPr (Voluntary) ^ 
cbtowlii caPr ai% ■* spn®^ i ‘*rf^* caPf Ifcgjsr c^pt^jcnr aai*hi , i wiRffa « 

«ii«|wiiPb c'btai^s 1 <flw*r *iwma* RfiI 3 »ni»i am*i caPr gj® *re*lf 5 ^ * a»iiQ« 

•non c*iPi ^Pa^ui >wty am* 1 atom caPri 



tear :W3wiii cafa 


'atif'^s* caPt (Involuntary muscle) at a^a caH fl>^jsr « siama stt% aa l ^ c*lPf 

c^ijPirsrt^«ii^i tacw *nni mnpiatf^ ata am* at 1 a caftc* a^a caPt aca 1 csm^t alter 

tw-iiPi, rtiftetft t^JiPm suffer caPt am* i <ataM caft aam cw **isfiM * * iiPm 

,s wthw mpf caa 1 cw ataj gfosm mtaw #»wwih i *ii®si* caPi ■at ^tcaPi (Cardiac muscle) 

sitter ^aPi^a intern aa^m udal^f caPr 1 sit Ifgja c*ia»feir aai^fa caM*E i <Site 






W%awt),aNlte«4|to|'fl||f& HW^I 4 aWJ KW4JHI®fc ft** (Intercalated disc) 

atw i (i(pRr attain « spna*t affia aa i ante* wPr a&a wPia awt aws anw 
"ft-rfM wfta awt i *itea* wpia t-w^wi awa awia aa*ia ^ «nw* i aa wft 

wfawBlM « 8PflH® aai aiaa iqa ^jRJa 4aftt Rem a4ta esiw^ja ^vsj^ afa ^^Picsti 

*|R»J||^ WPT 44151 Aflffc *|R>M *8 tfttfrt QCU MWri aWT balbWd 4I&HI >|b*l 4lC4| I 

8. (Nerve tissue) 

w ftwa atw% wrt fitow at^R C4la^wl awe* *rffcr 
^PE3T I fl)^ ^WlT RiBflH tel ®|tel 4a *|Sw a**lc4 WlUfll a"la 

^wjfca Wac® aisw i i)l{( r&jjj afowl rtw ttfl*hl waa^w, M, 
aw teift siatf a*ta cawa tea 'site** aRaiR® 4ai 
■sifted fttaawa aate® *teft aw a*ca atw*i 4aft 
«tM fttoiwa 'aw «nw, aar- «w, oMkflP « »ww^ 1 

RSai whw 4a*. fii5(3»ah^jf l c-q»l c<iiq aRi3»MI*tt»i 

aRdJuRfli, *WMfc, aRwiww, jcatamR* cafi^na $®jiR 
atW 1 , ®W Afcafla sifetltflwsi a%a wfifrsa aiW 1 at aw R'Efl'i 
RaiR® aa at 1 ffitacpM evMcn^ Wca* 4a*ft ®r^t 34*"$ ftSawa 
iwinRttfl aW «lw> ^)bn aw I <SWfl> Pltuws 44flj '*Tlar 

«oma atwi *fim ijjfc Rttnw sMsif&a aitaa 44 ^ *ieiwnJn 

ownRdfoi awj 44ft ^piP*f ffca aa ®tw* PWPW (Synaps) aw I 

Ram 4a aar RaR 44 R ten <W4 WfNal aaaSt ft Saw 

iRHlR® 441 w 4*C4 ate** <Mft> 44 44* 

WE® WW W4I 'E'©«S Slt%® W4 silted 
(Memorise) 4^ ^lPfSr^*(T 

4WH W I 

^wpe^r 

<W^t 4^1^ >|S|*^C?| *tf^ (SRI ^ ^"IIIW ^sf Sft^t CfTC53T 451RPNW (Organ) 

aw 1 ^^CTiwr^^4^^at4^R^*iawafl^^4ai^^wiwTaTwiwTl 5 lPS>as|«f 

aira I OPI^ R«| 4I^R*)CfM OT am ttllWtoHl 44 aa '•l W 'are’lJI^HRujl (Anatomy) aw I 

•m^hww aiaaww Y«raw?r ^twi a^, atte, w, % aw aite 1 

atte a w a< w ria awcw ##®twa ca awta te fgrw wwisar aw aa ww» aR*awa^am 

(External morphology) aw I Wa ^Istiws vrojwura *\ “*qcr*s 'Sl^telcui WWla RHtoIw 

wwi^ ^ aa ww 4wwwia?wa (internal anatomy) aw 1 waft, teoBam, aaMa, 

a^, ^im, Hw, ’^PMa, R^im am wt^n «i*jai3H «iwla^ 1 



a^ft- s , er)sR«H ia-ioa 



erHReeh 












flip's "d| 




fStfl ^.^8 : »lh^ t*7WS RBq 'it"d|a *is«i i&ifl 

*ifl*it^, ^r, qjp=t, Ki«rii ^'sjiR ^s?n?r £ttf*torc^ yc&\n >m*scs 

R1«H W qhwrcw ScgHwM) 'ocaju ®rl?J*lt wil rwI I 


HlSHlvw* (Digestive system) : ^ar ^TRJSl^t, *lfiHfa, (?fla*t <flatR ,l lt5I ^fRJW RIW 

^o| *lR v U4'otSM -ffi &m *Wt <*nw, ^MTs Rift (digestive canal) Pllftfti Rtffrglfot 
(digestive glands) rtlfa* Rift "3*1%, ^Ww, »toft»r, «i!|Hlft, RRwlft, IfoecBRm, ^ftam, 
ca^i*! Rt vrhii iSRt ’ii^Tia ftta i Jil^caa rirw^i, r^s ^ ^igpH?r srt^t IXc^ic^ 

I 4PTR SlP^a ft*^® RR RRJ MfiH W RSlil®! AM I 

^wa (Respiratory system) : ihls^sf, *hft a i, RJlfitef , Jjlfatll, gwflR, gftWR, «l)l*lft'fl #l lft 

•TO, 44Wr|\b| *£R*£R A«| MVjfM *$>Htoat Ufao \ <£$ '©* h^UM OTC^T Rffi*e RlRJCT *ltof £«W 




'afacerwa aitoi wiaa afam a% ^aataR w i 4 a% cam ‘caHiVi astw r^i*m aaa i 

J\\^bS (Nervous system) : <toa attoa « j«voc*M fc^NRt slaa asat 4ai CR ^rlft ^1^ afaQHl! 
^ asat 4$ I atoa*, ^!<M'® iflw, 4MII&4I to >ji^aa| Rf&s I 4Wtof§sa^tl^ 

RtW Jjl^oCaia ^s <flWR> to to I Sjl^otaM 4$ tot TO CRf^ta ^fflplt ttoa W I 

«b*i^a (Excretory system) : farf^ Rlftaflta 1¥ttas toa WT CR3 ^W® gaJ toica W 

aatf Ma aa i w w aatf ataiaa^ cam to at m caw fawtoa steam aa i m 
caw toarsto w aa$ tawm asaia 4 *N^w <^t sito aca i cm sito ca wm aitor 
tollfRo aa tos MlHfcal aca I 4<Ke#l 4<WrN $iScai5a, awfr ^ Ita 4ai 4asfc si^Mlfa to 

■srtow caMVsal I 

«ti*i'oai (Reproductive system) : aerlfofl aialw ^QTTt (? IW aRR "Pala «f*iJ 

t#ia5]^ rs§r stmt ^R&a ®ctj arteas or#?, i a^t i 3; 'q toas) ftala a*at ^e qa « ataas to to 
af^o i Rtaiaa^ Rftaa> wi toRam aiaiw at% sima at^s aa i tow *hwsi 

ataiw sitoa aiat wito atw i at^a toa@R a# i <$a a to* caw sm-^si to rDcriw* 
cawaftsm^ai Rrjsjh i 

^• 9 ^3T (Integumentory system) : cic^si alacaa ftw ca 'qH'n^lIl 'Rtaaa aiW 'slw ajR 5 at 3W5t 

(skin) aca i af^aa^o ^ ww aWia asca, atoa ^rto to#apjj^ toaa caw 

I 4^5T OTWa ^5*% (?W 1%^ R^FtWI 

WS^aT (Endocrine glands) : a# CKZZ Rtfaffa Rt ^3i^aT af^f to I 4RR ato 

caw tas^o w aca i atoR asaia war ctot Rifa aiw Rt i 

^a^aiR caw ^RpanR wna afawr w 1 aitaws, ajiaiai^acii'b, to*rcaa 'ai^wUa ^ 
ajwi^jiRR, ^atwaa ato wsa^t ato^ afrs i 

caito to caaR to, c^ntoa^t% ^to ^^)a>a a^ c^afR #afato^ ^Mcaa ^to ^a%Ff a^ 

aa^ ^alW acaaat a^iw ^awt i aa aitor ^ ^ wicrt a>^ca» a^a,a a? w caar am i 
csiaicaa Raiiacu ca catfaas ^at^a a^ ato ^»tw tom aitor ^aa ^ to ^a'aia aito to i 
to 'aa^a aww tola? ^at^a a^ aw i tola wa tcaa^R ajaaia asca ca ^a^a a^ tos 
tca^R ^a^a a^ aca i tow 'aat^a to ^’aacaa i aat- aaa ^at^a to « ^a ^a^a 

toi 

aaa ^a%^a a^ : ^ ^ra^a a^ ip^a $ata ^asl^ aiw ala to 4a*f& asm c^w 
aiwi ^ asm ctor ‘aj^r to aitot aiw i ^wa toa tos aiato iwf^ toa azto i ’^a 
%aw ^asf^ ' em aa ^ ^ at^w ca*r aca aiaia ^ rt tot atw i ^toiacaRato^ff tofpto^ 
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*nwpf 


ISar-^.^e: <roll> aaa al^Maai i 


^ aPta gl?aj a*ro ®aa www war attai ^'®* 1 ~~ ~ ■ v 
sitalaca alaat ffita attaf g^ai a*^w 

wot athna tot ^ w acai ca ffcfea $aa * W¥I ' ~M 

^latlt ^ifyui CTf&W TOW"! TOT I fH 

^ipw ac«a n^i wi'w — ^ 5^3 

otIPW ^fljflror to 4N>|« toTO toc® to ®r ZT~~'\ 

ariara to TOt*|Eaia TO otpt wear — yQwA' ,:i l 

®ltati anaa ifcafii to to i caffcfeafcaaTOl® Y'wS 

^tta ’sttt* ®tw fwf at^atai TOgffc 

^ a Z&fyf .*** /* 

TOT ^rtsre^Rr ftw swift® TOla toI® ^«lw 

dsftpia ®aa witaa tot toi to to*t swift® 

gfta tonict <wft tort TOtttat «nwi ^jfca far-*-**; TOftTOrM^roro i 

®aa ^ fStar ^wiwi ®4$swn ai®a <m «nc®i to fits* tom <wlt to at p®® TOitat ait® i 
wlwHMs c^cawi '5f*0*<tlW «si-^*n> "a? ftg ® 'Hts TjatPt iJD IsH Hlw I 1^.c£fsi Rw TOR'S ■vswt'ilfl 

toc® atcai otcto fcatasr ^wiwi wu area 

TOfl> tot to TOittar «nta*i to* caaro to* 
toic® *? ata i ^cBsr ca tocTO wW 

<ii*n; m\ *iM 1 c*i i area* ®ics* ata i 

Wt*M ®atsr ®RT TO at W 1®®* att® TO 
^jaw 'a&Pw croft steal toictt to i toict 
CF ta*tat®TOI CTOTO alp RW TOItat ait® I 

TjjftT TOTO®l>n; ^ TOT CITOac® ®TOT fttf 
®^WWTOTTOI dW EM flfr ^%RR CTWftW 

•lWlwl ait®l tyc'« ^ca^Ib CW > 1 ^® aiwi 
wih aHa^a a'Br sicaist^la caall! jfero ®aa 
^nm^atTOi 



^iP5j 


thhi 

fflapw 

hiPh»i 

*(a afijtaw ^ 

TO al^ taia ^ 
H»r 

TO 

wnlwl ^ 

a4r 

TOiapia^L 


aintm 


rtlPW 'a'i^TH awr w)?r : «i*i^)’H act 
aifl^p altar toto ^at® aitta *lcaa*lwioja 
attains ^nta ^ wtwa aat® acai swta^ 
ani'iiHJ ai%a ^iirosica aat® ata ait® 
si(®^Pi'8 aitaw afti TOlfer fig aaiaa 
^Urt s1tc®?r f%ts 8ri%aPla to i ca it^fD aaffi dlPWag^roro 

’rtcaa e tTOTata , »tam&c'iaaw«j <3d»ffooatai TOaa tawRa ’apta Rj| arsaicaa caa jri^ aalaa 

*ff*R < wo'© ^.ta I <*m srata ^T ^ aat aia TO ajlwal^w® ^ , sJ5wi OTTO ^^s?Iu WWI w 

awes ata i 



aiaia to am mm cm cm cmre m i arai^m ^ auiwito^ ^ ato casat 

attai cmia aaa ^ emit miat aiaia cto a*are aca i aama^am'e fra fra wia ara atm i m 
cstm 'aatota^' wifi cm sFt® ara ass i afa ataatraa aaara aa w wot tow* 
a*i«'®i to catafta ato ^ ateatraa cm mtaa a^are m 1 


?pm -* : «i^f ■ a>a am<aa akuwj fcfaa ca*ia (maiw ca*ia) afcaM 1 
siramf it totta : caars?, < 3 P 5 , jit®, aw Hra, 'sata to, ^fa, ttoaa « ^t%m a*ra 1 
*N% : c%t^ cm caialtmt ^ra ate i ^ala ra caw ^asft aatmt ’War ate 1 

ra^ to wraia ^atota mra* aiatar ^a*w to 'aaia gitm *® onto ata 1 ^§pia 
aitor *w sitma atfa mra ^m to ar^ atom ^toa to ata 1 mia ^ 
to m* c^ totto to w to fra fra aw Ha ata 1 

«toa*r : catto '5i^f^ c i atma %wtoto ^rito 5, to cm 1 wwra, aito casiaaifaa^ 


cm cmra> atrai wwm^wfffe 
W ai^ 4 asatm < 1 ) 4 ^ ftiSfoto mare ’lira 1 


a cm 1 afaH ca*tra ateat. 



, cm 


<ptw-^ : <5r«3%5Ft acw aimar attorn oauitoi) atom a*a 1 

aciiiBtf ii toat : ^ra^to aw, sit®, aw Ha, to, cafi^,toft,aww,awaiH'Q aifai 

a»afa : awa ’3^p© caw aat cmt at app<t wm cm wimttoa amtet maa <ra 1 ^tmt 
c^fc a*ra cacB aw alto ram ^ aifto aw w to ^rtra® ^rlrao atere m\ ai^tra 
fa^mt cat® aifclk* a^mira towa ram ate 1 watrai wiR wa 4 a*H to# to ^ ®aiHr 
^m caHto ^it a*a 1 ai<rm §am to ai<p c^f&r toa aw wia Ha to mt 

cmaia aa ^tf’rn aw to mm a^a 1 


a#m : aia^ aito mfm a*ra cfetflHf asamt ^ c^faa w ^tpR #<* cm^ 

airai aiacait ^nfaat 1 a^^^aaa'e aw cmc^airaai^ citato ca^ w aiwatmat aiw 
arasH af cmc® area 1 a^ tor caw c^trat ail^ atra at 1 torraia « aitotcaa acar 
c^tratatocmtcml^? aiaia ai at mam w Har at^ta asa 1 









i. S>IC<P SC®1 ? 

vs. I^gj « ^ 05 ^ 'sjz:«rr <^rre i 

8 . wmf sjf^m *$$ ^ ? 

t>. SC'S?! 


i . fkm ^cGi<i>fga*iis *ifo "#rf ^ i 

*. a^m w <h<? «tfo « ^ i 

vs. sr^m 2it^t^®nw 'q 'sm^rf&^rr i 

sftf 

i. ®ll^kefl(.*is c<p|*lfl> ? 

amfcft a. 

«t. ft^twa '5rtl^^^ e t 

*. vsflfcqt vS^fc aif*IWN 4 tt*l vflW- 

i. CS>ftj4iS <6=r 

ii. "^f «H '»llcs?, 

iii. c^m 1%ft cwt 


Pi w>s c<p|*ifi> ■’ilSs 4 ? 
~$. i 'S ii 


^ L • • • • * 
«t. 11 'Q 111 


. * # * # 

*f. 1 'Q 111 

• • • • • • 

^f. 1, 11 'Q 111 


Pi u>s 5**tHs»n> *tc^ vs « 8 •r*^?r si^|?f ^?r fft« : 

cstf^s atws <#5so T^m *ifl> *tn c^ *j?it**i 

vs. ©»*tHc<M C^K ^sc*is Id-^j RtwH? 


nilMH4ft»ll 

«t. caw^%t 


*t. C4IMH4&I1 

^ . cws^^rl 


i. whdlSls PHFH%« 

ii. cMfflan '^H 

iii. c^Iot cdlcUiaietii 

Rcm whit 

i « ii «t. ii « iii 

■* -m m -m ■ v ■ ■ « ■ 

n. 1 ® m 1 , ii « m 


sfcf: 

i. 


sai^iwm 

<»r. siiP&k* ®iwf ^ir ^r c^r ? 

«f. §1^41^ BHJ N 15fe* <S=T? WT^ff I 

M B%s differ *mjl te^r^sn 





Bar- A 



Bar- B 


«r. c^Pil5i*i |tq ■H’ftiM irf^s^c^ ?wr^srf 
*f. 

^.Bar A « B -aRT TOIJ <3^B *ira^ im Hfle «R]HJ ^IW ^41 ^JTCrl 

^sri 




diwfll estw ^ < 1 * 1 ^ wra R*i»h OT*ir m i 4*iwm 

WlWlfiJ '8|l^f& ^pHT, WlWlIt; W*H CT*fc ^ ^GT, ^15 WlWltB ^DT|N 

^GTI WHfoslBM fl»lM *lil «flC? 4 «ll»Ml 4 ’TOtOT Wftft C&^T W I 



<n votn *itfc d« «ii»mi- 

• WW R*lWW <na®tT W ^src® I 

• Cfrt foftlnwn SWsre®^ <tf*il -WW *ltsH I 

• *lt?m 

• *i&cGifSic»w s'flc® *IBR I 

• 'Stowt* nftdilPto ww Rafcwn ^ W i 

• ftnnPpr^Nn^w«iBwi 

• «t*MWHl ^flWPT PlKlPltf'M *n?ro i 

• Aw* qMHlA*s| iWW C4M R^letWil WH t”!®^ W I 





\s® 


dR>fi> WW R«i <0* I ' s Tl3T Rmi dR>fS ^Iws '®s*i ^"^ri d^'sHt.’f* ^ C^PtffeTQ 
$^*1% ^s ^ti»fir CTlCTt c®fo i R®i«rc*M siwjct ctict?t ^i?*ut^r >sMt ■^l«lR<p « ®1% 

(RPl<kj I C^iMl wlcil '^l(. < w C'R d^R* 'Sflar *flS® I ^r d^C’Ptff (unicellular) 

C^R <ui<pc,ti3iil, «ulfihl, dl«tc*ill»«N ai^% I ‘fiPTC Rp»l«rc'is '*TW1CT^ draft C®lra C*tC® W?U 

d<pwl$l <©w iflH® I ^iraBT JrR C®lra R«i ’lO'o | ejcifl ^®ll "^ST 

(multicellular) ftra I "^Hra, *tt^, ft ^ ^wjlR ftra cft£ C®ft C®lra ftCT MfS'ar l R-lhoiR draft 

^Hl«w ^pTl® raft draft ral3T CTlra (Sffeft rat RR« l©«q<p) C*tC^r I «m<pl3l AIR® R«q<? fftW C^tra 
R®I«H St&aBt WH cftfr WlHM dftfr ^1^5 Hl^WM ^ I ftraHt 
t*. « djkft rajBT ra^T dwnn BRf ra?T I $lc.<ra ^r ra d«Pit"W 4wt-lJ c®lra fiwlwra (cell 
division) nIsjm i<p|t<ra ra*?DT ^P*T ^ld» **fR^ I 

Cft^ Rwlwm atotacora (Types of cell division) 

flraott* Rd sPFBt C*Wfa&l*H ffNtralW, 1 1 «UWftd!lPl*l (Amitosis) * I ral^ftlfot (Mitosis) 

® I RmiIPm (Meiosis) 

* i rajft&ftlPira ! <ft Rbi*h tf&sisi FftfoiiRll! 4 J»j^'»im rasp# ft> ra*pt ®N rarai 

Rsiw*wi FftEteiirall! %?f ^ffcra ra*raf ras® rait^ drat. *fEj Tj^dF® craf&T « ratt^ra ’^Kift ^ 
"55® «I1WI 'STlCTRl ra^^9*ft ViPT ^BTS *BFl?T Rf^ rajra rat?T drat, tjR> ^*I®J 

(daughter) R£&sili*ra rarest I $C®lraWT WlrasflfBftra rarai®W Rwcsw ftc® dWf ra*ca 
Rl^d>l31®PIW8 i^e|i?l Rw® ^C?f CTPT '=i , i'oj C®tCT?f (daughter cell) ^PS» I 

^•il'o (H'sHi ’Sl^wlw wh I^o|®*i I 



: «uI«iRwIPpi Rwl«ri 


^ I n^05|Pi<n (Mitosis) : d19*nls d^w wh d^IU dG’iilo Rw® rch 

^*1®T C®IW *10*1® ^ I Rroleri 4S&SIBI RiB&!H3i « C^tWtOTR dRRBl ^ 

^*1®T ^t 's^T Wlt*M cytCSTtOTR - ’W»Dt, ^ (mother cell) ^ I 

dt Rwlwm ORiC^lW (somatic cell) W **11^ dRt, R's|«tc.*is WT c.’vlc-qs ^I?f ’SfBOCST 

« ^fttr Z*i (&) « £fc*f i dt% ffRiwiw <^ri ®w® flS^y cwr- 

-m, «s«bm ( ^*iwf « *iw. ^*JiWw m W»iPw R®i«m i 




V38 


Ol , 


V&fclPiyw wHfobUrt «lRf^ ^ a&mi «fl$ foblerM 

sWr f^iQNilcw R©I«m ^ •bw'Slt'* *iHtl!rtftwPpi ^rffK 

>i1^rt!t!!ll®ft J M ^d»i R'sI'bh i 3jg^ wlt*w RiBRteiiw ^sri 

Hmcv* 1 ifas «hj nftt&ilJw si&iiiw W *rfiar ^pr 

flWI M\i\yv\\ ftup : 

(*) CSllWBf (Prophase) 

(**0 C8tt-wl»lw*t (Pro-metaphase) 


W 'ouhlwer (Anaphase) 

(®) Jwliw (Telophase) 

(*P) cdltw (Prophase) : ‘il^cElPu.^s SW^T I *rtlnr wlwa PifiRtoh 'Sfl^lQT^^ 

(tfiinicBriii c«fw MiPUW efts «nc? 1 wf wiohm^vii #»ihq« *«i ct^t « attest 
UWI rfflPfa ®I^IVHlCai tfiTCPRT W ^ I <4 Sfafl* CTfcsrtlWfo 
<U'S1'* yplt*! ft®® ^ ^ (MfBw I (tflwnetlil^wl ^1* Ufafc® 





far : sump* 


(*t) oat-CHfclHW (Pro-metaphase) : <8«Kta SN*lftw SfiwwlM -W^OTl t5"^srt 

cdlttwa »ws«( RPl<5 *icam (spindle apparatus) "^ftf T*r I fa®*f ^ 

-«ih» t^cafo ftg% «w*»r ^pit ^r 1 Piwwum '•^wi <$*? eft? 

*1% I 4 CMC* ftl®»T (spindle fibre) ^»lt ^sr I <S *ta C3*tCTlOTlCJR( Wf$lPlillsl 

f*t®W3RT <pR v ta Rft4> T&\ ^ 

vs«^t*llw 15*^ (traction fibre) W ^N 

C$ICi||C«tlC»M ’TfW <£$ W^fljpl ^t"T 4W?r a'lCTlOTtSfPl 

^"^S'SWT^ri CtflMlWlil^Wl 4 W1 ft^% «!>*>« RHJ*S 

^C® «HWI l<pIms RfiRMwa RSf^ala w*itgi « 

R®fsMli*M ft*[p® ^es flwi siifiwiui fa®»r 

D?te ^ ft®® CTflJw ■gft ^ w*fR w ^ 

(?r^9*r hlUn M9ft<p wiCT^Pir Rsfivo <nt? aui^iji-ia __ _ 

far «.« : car-oieiwBt 




wlnlwtH 

t 



(*l) BlfclWW (Metaphase) : (fl sWBlt ca*tCsilUBftsr TORT filter ^(SOT (g^ CT?jT 

TONCT) W*H W I alf&fl> ®lBTtOTtBBT tfCftfiflM 'SMSPT ^fl> CT^ ^BT 

*RWlMWI <fl 03*lWltBr|i|’lt*(l CTf5l « ^S\^s I sM WlWlterlWd osmiflk ^ 

| aiM‘<f e i ^bt ^t?r iflw. 1 $ *i<iibm c*rc CTcfciftjiiMd I^bibh ^ ^ 1 Wsf&jto 

csrsf^r « RiBl2»s*iii>ni R*np* *dJ 1 



(*) qjHkM (Anaphase) : CtflBIlGBrlBM OTC&lftillsI TjjSlBt WT OlBTlflte 

^BT *\Q§\ <fl Slfaffc CSlilllfobW ^*I®T (aslBltWlH (flt® (fl^fc ^*Bf 

CTBSlPmm «rtw I (tflWlterl^Mlil TO1J 1 % *im, Wl (flat «W*T 

’laHsi Rr'^'s BI^T ^BT CTC® ^rtC^I CStWtWWtij?!^ ^ (SW^lft 1 

*TC<fa '®HJ CT^jT 'to w **nw I Wfsj (tflwlcerlwn BICTjlflllbl ^Efltsit 

Bitft i raii i faw w»h ^ntfr artratreraffi v, l, j^ti ^ wf 
^ppi5 w^on <*roraw ^na*OT ♦mwfciwfiK, «uiw iwRH* tfcMiwRi* ^ 1 

'snfilBW «tflm Claw ^*l®T CfflBflOTtrt^Brt I^t&Wtam BBFSIICS «M«IH CTW (SR*. 

®iBnwtBBr^'^r c®iro«na i i 



(%) diPIlBW (Telophase) : (fltft Hl^t.’ElPiwa CW *tfl5H <fl*rtBT C£tlW®f «fl?f ><ll!Hl»(CTl *l$lil$BI 
IVlSl'e'olw ^Cl? I (SlCHlCStN^CTlW *||ft CTfeR^fct® «ftt^ (STOP'S ’T^t’^ffliT *ffiH^BTI W(W 
<i|3If «rl$wi ffiBT RSIiala cslt^»iN *1^ I fifcl3"a*il&»wi ^-T*«ilR£hi I RSfosis csl^jiNw 

ft® ifrairt ftfci&im crtw=w to, wr ^ to 1 

-Qfom c®cwt *i^ taw. ?1 m ^"Ij $bi *iiii 1 






®iwi»w 

CTirofif 

VI® j ftSftmH 

faf «.'b : CBt*lt»«r SflPlWW 

tf Pilaw «rttOHT CiCT WT (AWiaietPl^ erlR^W ^ ^ WT ^ ^ *IGT «aBlT 

ftPlw ^f*r ctsi^ d& *ifa ^ari qMBBi*R4 qwii'j^cw wfcn ^d> i wr ^ 'amj 

(daughter cell) ^ ^51 S1% C^ar l*teMWlaH awn ^Rij CTW *fO&l ^Jlff 

ftaoM 4u amaf ftfos ^?r, wr ctMB 

^slPl «W <«l *1^ I 

^c6l%5Rt *|^ : #WTt3 UlScDlPW atf&flliT HftdJlPH Sl&nm C^K 

flsi'BfFRT '^PlsTC'f stfeft wtCTsr WftsPr e *flWl!Hlwn TO^Br «tW®=t « •fihil'W* ehwiiu <l^e i 
tfRT WT ^t*l«j) Rtft I ?R #qt *r$C*lfi? ^1*W C^ ($&? ^ 

tcs I *i4<p(u ^13T nftdJlPpi Rwlwia <pw ' 3 i' , i 1 RJ WW »ilajt»i *J^f 4iw *IBH'5 I 

nftyftPiei wtw cpioiindaw *wDt « «pt*fr "a^r «ifai?r *§lt<M <^sjr ^r 

*nrar i wiow ■»<ih»iRi<p ^bt, 'sii^I'i « ^k'O'i irn ?inot ^ctiPw mm i awwfil 

*iftd>iPpi «1 &ii*i w, 'sti^d!iPic»M wi *tm sibph wihh '»rw^N» 

*lft,d>lPP1 '^[*H *H , R TON V8WIIW CTO »[RWl TOJW eUatiwa ’V'oHH ^3l*t <Pac,'® 

ii&dGlPw TOlW i fltaTO TO5 i <*ro cro *ii$diiPic»w 

TO3OT <4CTiI •pK RC? I ilftHAaM «H <SW§ *WOW CTOTO fcvtfa TOl* §1^ CM 

«fBriii « i \*M 'siRiifSt'* vmvw IMuin oiiHft <wi*ito jjRJ ^ac® *nw i 

m : 1*1^ ^sesr l 3 !^ to ^PT ^ ^GT dW ifl¥ Cfrt t^fCSRT 

tflHIlPw (Meiosls) : <£\ R»Hh al&flfir anfl» 81^® sl&afif ^BnCT ^ttflp , bM'5J 

CTlW I fiSfi^ah wiwIwiH <SR^I3T Wf ^*I®T CT1W 

wlwkwN 7 W*5t al^wlcaa w»lwilwl»i '®W*UBT ^ ^l?T I ^ Rwkti wlwiwlH ^WlJf 
•IBT^PT «5 f^8|BH'8'^lt^?T I 

£fef RtalPi-^ C^T ^JT? aftttlPw CTW Rwlwtti '5M®T &*i<rjcnta wlwlwla ’’WW al^wlwa R^TR 
^nw I ^r « flRCTS «HT 'sn^li^PT CTW I^SlBR Vlfihtf I OTN S ^ C^IPBI 

ft"K-w dun«H wwsjprBi c^icsnwpi ^ot c*r wiwa ^tstr c^7rt^^t^pr^ftpifl» 








ftwlPPT 


w; 




TORS 


Writ 


C^IW#fafl»Sr Pf3 Wlt<l* ®tPflOTPl *H?|J|jJ f^t ^OT ^I1C?I ’JPT ^3 CTtCT (SRl'BPH 

CTtCT CtflWlwN ^Dt tfsT (8) I ^ « ?# c^lcw Pl«IWH WT ^ erl^PlItiJ «*1WlP>tto ^reOJt 
^fU (b-) - *^T ^NffciT Sltofl) C^ICT CastCSflOTpr '’RW ^ ^fl» ^It i Jt'o | §lc<w ctIw* G^tPHOTt 5 ! 

TOfirfltpN ^ #?RI '53* mTO «ni ilj(*h 

W «ttPF 2tf% K3J CTH ©MW* Wf %iP 

_ %5lPpt ftnriPpr 

ca^sfiwm ^?m ^itot ft*pr «ttroi 

tos t Hilir tow cbjc^ ®tpwi %3a t >r 

ftPl^T Pi*r<*M<plSl f®R <]^ <ks I '*kc»i 

ofiwiwin ft# ^c® «im»f wrap?* 

'sjc*(t ^®r v iRh'£'i dift 

*PTPf ^ « ?# *PH C^TO TOT ^Q 

w&r^fom cyfPrtcTO ' 5 ^tJt ^ iSafo.^ : RmiIPm 

nic^i taPw pm fcsm* BfiH wtw owto mw iii^wiMn orprtcBfm m«Di3 'src^^sr 

7fl?T I ^*PT C^m TO ftftefS JJh*i dw»s wit'll m?T *P«PT 4 ^ld» ^PT 

C3OT wlwlcetln TOrtff PT TOflC? '^IlSUPb (n) 3PM TO ^IiaCJI® C3*fcm "Rpr XIC& W PT 
TOWPP#?ftW (2n) "3PT I 




fSlHIlPw 2p?m #PJ3 «PH pm ^t *|JtPli» ^§3 TO Hl^pplM ^6 1 51^1^ Sfitoid « 

r*>-«qc<psi 'STC«fJ ^ iBjps sJlHlHR, ’JSSHCT « l»«qM«ra ^WJ RuiIPm ^ICF I mr « ^l%r Sfiti 
'l&SOIfc ill^WW PIWTOTOOI® TO ^Pile's 4 <HPW RriSM ^C5 1 

RiuiiPpi R«| 6 tws tot wtw R*il®fVft ^i to tow to to®m 

ftnnPpT-b m. W r 1 ^i«r ^ r toiPR-^ ^ir ^ri toI^toto 


ISaf O.*! : R«lPl»1 


ompumom mi^wipw 

0tcRtiTO ^R?i7t?r ^ i 

ftsUrtlt nUdJiPiPM mtf i 

talPR %N*T #PT CS»lCTlWtCT3I TOfil 
Jpr 2Nf^ GfftPrtWlPRl TRUIJT 
HWI WT ^(,1 1 ^*1 Wfrf l M 

wipiioMPM RfW ^ijt^i^^s «*nw i 

Rwito>i af^im lirpw ’sfmH-gtfH 
vice *pw si^itoii ■src^rr ^(Baii PWt ^l?r i 


TO R^len 

(j)»t tons) 




vr 

a,'/ :■ 


%, 
,y 4 -■ 


1 1 w' f- ■ I 

^fewrfCA 


»>3 


(n) 



/■f ’i 

V/s 








1 >rt^ 5 R CTW M 


(n) 

tn) 


<n) 


r ^ 

[r:^ O 


Cn) 
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ft*®* : RtfllPl *1 ftoTO »TO«f *d*i*ir 








*1 (<m R»|«H 4IC4 <1W ? 

VS I 'S|jM$u;iI>l>1 Wfa J R'0|^ 

s&il^p 3*[ 

* i ^tiJiPw efarn ^ ^ i 

<p. tiakw 

*t. v*Rtt*FSf ^. tiMum 

*. tof>it>w ^'t c*m- 

i. t^!WH®rlWs1 ?{v?m W$ 

ii. 5lJtW& fraf^ ^r 

iii. ^ e n^ e m w 

fta w»hfi> *i$<p? 

i « ii *f. ii « iii 

_ ^ • • • • •••••• 

*t. 1 « 111 'Sf. 1, 11 'Q 111 

f^Cb^ Stifle ' 0 flc®llcs» VO « 8 *P^?T Sft^lT tSwT P ftQ 



VS. Afik^iTmfasNM- 

i. ^ wn « ^ <?m 

ii. ^ c^tw anwroi w 

iii. easfcrara 4 <mm frolic 



L * ■ _ ■ * ■ 

11 « 111 


fiwn whit 


* « * 


is 11 

«t. i « iii 


f * . _ * f 


1, u « in 


8. B (5 044 A CMC4 4*1 WT 

^1 cq wknlwlwa ^TC*DT *. 



W-A 







*fff- B 


< PlHIlPHfrMMHIW ftMM CT*r? 

*t. WtHwi B qMfl«.w ■#!■ *GJPW HQq'ii qtfc- ^JNJTTO I 

^T. Sen R® Sj&tlllB *1©4®lM VlfclFI §|M ^ »PRJ| *0o *ltGJ %»R c f W I 






*MOl *4CiM Hl>imR4 fifoflT I <*m R&*|M *RJ 
*»iMA i *f%s sjuhbm ^r i 5^ §%r »iimi*»hc;hh zfifrm dMiiPH' 

, i%c® ^#at winter ^ fcsft w 1 siffi « ^af #*j wimfow *isH*iR ^ca fr# 5 ? 

«(fibi*Mto ct *t%s awierH ^ pt w ^ictst c^t ^t 

ctifww is%Tf?f l^r <wcw ^?r 1 $ fas wiiHoii sf ^twt«jiic,^9i 

(Bioenergetics) ^ ^ SwHj t$$ ^*ntES S^Tf *Wl I 


<i| ^OlW ffc Cl« qpMl 


' f 



*IMW« C*1«lfaoi 


. . j . ■ ■ . 1 


• wiw a«rm i tfar&'vi Hmm «flfl»f>Br (ATP)i?f^^NJtw®*tm 1 

• 5TtwH»rasW afans ’•fair w ^sc® •nss 1 

• *T I CTH^ OTW tiflm l fa l 4 ^ 1 W l * ^f5 | ^ | sJKff^are *m I 

• *»WTCSWft SJ*Ml<W ^R<fl <KHl *m I 

• *nCTfarcasF» **m lira Pv&%i®n *wh ^dbr s*s® ®irr i 

• W^M3t^SC®Wl 

• '1<ll'o 'S «(^l's 'tMi'W SlS'ff'Q ’Jjgjq SJMJf N*sc® Hl*ro I 

• «WtW « WI '$*Ml -MW W I 

• *iiwi-wxa^i dfaiia £#i«ifai « ^twta v $ls»ilE w® *itss 1 

• w sifamr ®n Mumh -iSHir; ^1 W «ibw 1 

• <rrcj id^w fcfitow «mhh *ibw ^ Sfotw affc 'wfwfh «iihm 

fasi 


8i 


fNfwR 

Vfa « ^TOJBBT C^tto C#^ ^ ##1% I Ma ^T M 

^ i ^qjBf Mr etfam cfanlto 5 «i^ *rf^ff® w swot atp « nadph 

RlW ftSR CTfct «n^f W I W ##*!% '«<*Rlf^ I *llMl4*l«!Bto?r 

to?!®! *ito 4 *t% « 'srjrj ftsR <to?r ^ ?rRi?ito Rto <rr ^ri #<h 

*itoHl?i *ri w 4fhci«. sitvof^ijvo ^tM srasBr «l>ll*lft<l> tout to 1 <imto?it 

*ifibil*te ^toiT«*Hif^ m\ 1 

M 5 ^ - wM teift «n?K w a«i«rw *rj Rf^itiii * 1 % c^tirr cw atp, gtp, nad, 

NADP, FADH 2 ^o3lf^l ATP *f% ^It W W3 ^ ^IM <5R7 RQ»illi| *t% ^mm W I 

« ATP-C^ ^T **t% ^gr (Biological coin or energy coin) ^ ^ I 

*PRT ADP CTfcl* t% Sft®f W ATP CB *I§®F© BS\ 4 3&Ult<l> ‘^tUUMWWI^W'R’ 
(Photophosphorylation) ^5T I 

OTta*l% 

ADP > ATP 

«f^l 

4 Slftfltt ATP-^ Wfl <m%a slttr ‘Woo ^Jt®# C%*t% 'SfFPt I ATP W 

^5, »« WF 5 ^*1% ^«(T *1% «n^r qiw i ^ R?ssm, « ^rjkt ft*n% to®? 

dtfiler'i 3S 5 ! ATP (Adenosine diphosphate) C5^*f ADP (Adenosine diphosphate) 'Q AMP 
(Adenosine monophosphate) fcsf?! ■*(% ^ I 

i il(. e il < p^i%d<iH (Photosynthesis) 

§toa 4to fcqftfcj ^Fit ct, ^ ^iwic<m (co 2 ) « *nft 

<to* ^it^w^aijU ^r wto ms w i *qjB? Mot toi^dSaG wto <n*n a^a wtn 4 
g9»?ilc<p J ilc a il<p j i?iKW (photosynthesis) ^®Tt I ^ 3fsHj|?I 'q|c e il < Hl« toRlf^ 5 life's '^1 Isle's 

^«f gp^o Mt tor <to *rj awrtii f¥it%f sifen w^® 
w ^ '5[^& «mn ^ ^f, ^5 «nv5Hr ^® i Mr w ^i*wrif^ « 

wmi #w^ w i ^rt 2fTO% ^®rr : (i) wiwiRh, 

(^) ^IPIT, (vs) ^ «4^R (8) ^rt*r I WW^«t v^ ?bft ^mmf^ (biochemical) 

^5ff 

6C0 2 +12H 2 0 > C 6 H 12 0 6 +6H 2 0+60 2 

csFicsnf^r 

*TM3 WWlRp«1 I^J 21^ w|H I ^l«f ^qjBf Mt ^ <?tW ^®f to ’ttft cW 

w «iN5isr wwif^i r&qw c^tat^ c^N?r ^ ^ co 2 5^®t cwwiRm 

1^3^ csMMisiit*® cto i wt Mt gito g%^® co 2 «r®i w i iw o.ovs% ^ *nto 

o.vs% C0 2 ^ji^ i ^Iwl^^BrtPRr^r^wMf esiw c#l i 

, '§l<qf^'esH S)" 5 !- i o' 5 ! 



"lt& 



0 2 Msf ( t 







v ■'tnPlOT® 

J ’UtQH^ir 

fi!»y 
’ ’•blumfel 


’Hlfl'S 

*IW5 ClPlCT'b 

*iwr 



15ar 8.i:’npn s ¥^nw*t 


Rl&llsl Wa»»*1 
GFISItSPli 


'aifsitsM « *ltft j il(.»il<p j i^Cttl'IC e lil Asti's m (by-product) I <p1c®j$ ^ *£R*f& nrlil®t-fi«rliH etfarat 
(oxidation-reduction process) l <Q «lfarat?r H^O «rlfii's « C0 2 Refill'® ^ I 


*>llwRwn«HM i <£&$ flrfiNr « erfapat i ifco <t %tzm ^iSlu^Rg 

'irrt^srrN' (Blakman) ^ i (i) 9 T% (Light 

dependent phase) ^ (^) 'oilwR* RiTC*T^ *T<faf (Light independent phase) l 


(i) 'qltikR^s (Light dependent phase) : ^IwM^s *tfrtcnsr ^lOTt ^*113^ l <a *lflw 
Mltflfa SMilfi* I <4 SlfttlUJ ATP (aul^WlRlH Jjl^^wU) W NADPH+H+ 

(Rbt|R' 6 RwlIlSHim^'b 'BIJlI^PH tb|^P|S|>«iS|^\b tMWI?) I TTC*IJ 

^JTI ATP « NADPH+H+ WPlWtlVl *IPH W I CSPtGtlf^T ^ 

^IotHwiPIw w(t*i (photon) CfW ^ca wit*! a.w ’WJT ADP ('BullewlPii 

'b|$*WUfl5) u£|3T *iM «itwN <Mwt (Pi=inorganic phosphate) RR'b ^01 ATP I ATP £«(ila 



ADP+Pi ► ATP 

GFlBIlRH 

^IWI# « C#lMlfat*M *Hf^ Realm's ^C?f (photolysis) ^ftcw*i, ^l^csjlwi « ^PRdft 

^JT I *4 aJf3>*ilw> *tt% TFC&ffl^pf ^It ^ I <rcl»t^n wls ftcrh (photophosphorylation) dl3*«|*i ATP 
iflW $C*w3H NADP-C? MSf ft® NADPH+H+ ft ® I ATP <SW NADPH+H+ - 

(ft 'qbsjl^H ^1% (assimilatory power) ^ I 


cn r -\ 


8vs 


'alCflf altf ft '°rf < pta altf (Light independent phase or dark phase) : 'toftf fltof 5 

•tfiar Meat tom amra 5 amtwa as? ft, to tom ^iW%w« «aft atlmt if® ator i 4 *to 

toftf 5 *to $a®m ATP « NADPH+H + -4f WRi C0 2 R*|Qvd ^ Tlcfcftetf’ to I f^W 

fcto co 2 #wmtaw Maft af^aa amt w? ft ww toiM amt tot = fat- (j») <wi#iRh 

w (^) to « w (vs) mwimPwm <4%s Ham i ^*11 2t*?rsi '3Tsd% , ^o ^rtr^Tt^rr c^TTf 

toi 

(i) c 3 afaaf ft to 5 (C 3 cycle ft Calvin cycle) : ftfJi^TO C0 2 f ft #m Cto 

atma to i CTiw to to co 2 to© to %>- 

toft #ffet «arf5|® Ml fjr i <s# to to <j»m to ftotor^ ^ m«( vs-fto'ttotto 

4to (3PGA) $aa^ to i tort <a$ toft aaa ^1# aa$ to fto Hftfc vs-fto'ttotto 4to 
to to 5 c 3 «ltow fft to I totfs *to Ml ATP « NADPH+H+ toftf to 3PGA, vs- 
ftopttotftftott^ « (iiPitUh Ml to i vs-ftoPttotfiftott® « ^itstoiftt 

<*iPidJM <mwU (to 5 fssto Utom ftto ^fto 5 ■*ttor toi tofto 5 i ,<?- 

Ml w to 5 1 

•fTPTOSto f ittMl'Sr-i ^-Ablt^MWU tpflf to 5 C0 2 Slto to fsjlfto to 5 to* t to I Wf, 

C 0 2 (to to 5 ^ Utor Ml tornm w toto w toftf fftf i 

C0 2 •Itoto 5 ^ntotstof tomato toto-c^w w ft toto w fat 

to i fsjifto ^m 'fttottstf mat- to cto®t tpfif am i ^rflto fcftea «aft atom ’■tot 
Ml to toi aaa writ am<t vs-ftotot^ to atof w to c 3 fcfar i 

(f) C 4 *ttoW ft fjm 'Q Jttm (C 4 cycle or Hatch and Slack cycle) : to’Jaftf flee# M.D. 
Hatch « c.r slack (*»t* to) co 2 #mttof m to# atof liftoff tof i atocaf sm 

*nft aatf tot 8-ftotot^ ^ftot <flrf5p? i 

c 4 ^tot «ito to fjt? « to w «aw, <whto w atoto ftf i c 3 ^hut c 4 

toitoKtof fif c#t «flw^vn*R W5N3 (ffli ^Bt, ^w, fpt ^rtor^to, 

^ft flf , Wlftftto (amaranthes) tariff C 4 ftolto ff I 

toitoRtto ctottom ^tot : tow ctotftof fUtoit to tottosstof tof to# 
to# tom i fW ^fmim otottot totf*i% i ^mt w#, <a s tmtstp^ 

^ to ftw afi to ctoiat^ toto fw i to ctoiat^ afi cspiwian^ tof 

^tf tottoisttof to tow%t i tornffafa f^t fto w ctotstKP# ^atto ^ 
'Q a^f atlto f^ft totwf i to cto if cfPt atom cspiwito fto tof (mat 

<m ^fitom?0fatof am i 

toPmsto tom = totomsma af^?rm tom ^ ^#%t i a# « co 2 (to 5 f#r 
Mlf war atmmf%r f%f toti ctoiffa tosma toi ^mtttom atot 
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ama^ ma, co 2 ama m^ca acaa amre atca mai am a>^<w<a wasma asca i fa 5 *^ amm 
cai^mtcar aw mm mfm aiatar malt atcaiamscsma afamm am^m ^a i mtam micaiawlistta am, %r, 
amat « ca*)fm m^i 1 i$w>$ «ww mtcat aa i « aga mtcaicm alcaMmscsaa mtcat aa at i 
^a# PifW> %tt a^m mtcam afaata atmca atcaiamscsacaa am« caw am i fa^ rntcam a§ma 
'amrfaas caw caca awm wwt aawtta a% aca am, caacatPim fcaam am aa i aam 

atcatamscsicaa am® mca am i 'atamans 800 nm caca 5 svo nm ^ai 'Mro nm (artcaifa^m) ^a^itaar 
faPr£ rnicatc® aicammscsma aact>ca mtcat aa 1 

atcamwomcaa amtaamja s mtcat ^ai csacatfam mi^te atcatamscsma mias a*oa*jcai astaa 5 amt 
amt fam aa 1 amtaa^icat fa 5 ^ atfam 5 « ta^^j^fta 1 a^iacam $aPaf%, m^aPaf^, afamtcaa am-caPt 
atcataswcamcaa a^aiae am-caPt asca atca 5 1 amtaa^tcat f=^m = 

(m) ai%^ a^iaam^a 

mtcat : «a maca 5 <jca mtcatmt amt acaca 1 

a#t mt^mmtlm : aaaa at®t mtcatamscsrna atamt mcm anm at 1 aw 4 afarnta ca am 

a^s aa mt aaaa witmmit® famrncaa wit aca atca 5 1 at^Wca aaaa Ab&wftoM afaata o.ovs mta, 
f#*^ «q afimm amamt 4a 5 mta a#® a#t amam amcm atcai mt§ ammmca ast% 

^simitc®a aiata i% a#® areata area amaptJ caca mtcataswcsacaa amatas caw mm 1 wtr 
a#? mftmmt^c'sa afaata am caPrnimm ^Pa caca cvjcaiPM flfcgja cancaa am 4 ai ama^t a*m 

am, mca mtcatamscsacaa ams asca am 1 

^taalmt: mtcatamscaaa afamta mtaatmf f%aa a^taa 5 facaca astm aca 1 atamam mfm Pm mrnimt (o° 
ca.-^a mromift) 4 ai mfm fcm mmtsrm ( 8 <?° ca.-«sm ^aca) 4 afe it mcm atca at 1 atcatamatsma 
aftmia mat atlPim (optimum) mtaaimt meat ca. caca 5 ^/t° ca. a#® 1 mtaaimt ca.-^a am at 
'a<f°‘^m caPt aca atcatam^csacaa am asca am 1 

atPr : atcaiam?c?taa aflmm a^at Maa ^cacat co 2 -ca 5 ^miacaa mar acaim% h + mtwtcma 
mma) atfa caca 5 ! mica 1 ai% affim aca asme^m a^casm ^mca a^st a’m ^ am 1 mca 
ama caca 5 co 2 maacaa arata^o aa 1 mf^ta^ atfa afGfca mca ^amitcaa a%amt faa^ ^i« 
atcama?csma atatsmm acm atca 1 

mfrema : awtea mfmcmcaa aa^ caw caca atcatwromcaa ^m asca am mm mfmcmcaa aa^ asca 
caca atcamwcsacaa ^m caw mm 1 mca m^cmaf^ffa aflcaca atcatam^csma m^f a*m atca 5 1 

aPtm aaK = caacaiPfcaa aata ^aama w ai^djuma « anacaPmm 1 camm maaPaf^cm aimt 
caacatPpa a^wma amcm atca at 1 apea am aga ^ am 1 atte maa afacma mmta ^ca 
aicatamwcaa ^m asca am 1 

atamPta 5 aaK = amca c^tcamaa, ^itwtcma aiami^, Pfcaa at castcat f^ai^ attcaa ^aPaf^cm 
atcatam^csaa attaim a^ at ^camtca a*m mca am 1 



IrHI^asH 8<t 

(«t) WWFSfft : 

caiwifTO : <4 topt* ^ rn^rf^rr to wi 

*HTO tot « r*?ijt : ^ctom r# *to to<hm rto rito csMMifow* RfanR to ^ ^ 

WWW TO TO I Wf RflTO TOR TOR CSITOITO’Sr TORTT® C#l TO I RRJRR^t R1TO >MCbM C#t 
TOTOTOElRRRCfrl “'tl^TsT C^t ’=Tt^Tt^>T?C2r^ c t C^H ^?T I 

r^ir Rfaro : tototoitor tor*i%t tow rRto TOtot to to ^t crrto tost rpp i Rcto 

R1TO CRft n#t TO! TO RCR TORlTOTCKTORR Rf% R*RR TO I 

Ri&tfarlR : RGiPiillCWR TOtCR TORlTOSCSlRtRR RfRTO CR*t RTO CW CRRT TO I TOR, RTO» 4 RtTOiR 
*fBlfallR ^1^154 Itom TO? TO 1 

<*RW% : TOTO* TOMTORT WRT R§R TORTR ^RWf^CRR TO1WR TO I 

torIto^cstorr ^ : torttotssejrr %ro TOo»w £wr ritoPir Infant I 4 R&TO 

RTRJCRt ^TOlR « #TOR TOT CTOTOR I faro TORtbRT CRCR TOR1TOTO3RTO 

R^ $R»ifa tot tori ^ RQro rjtrtot w to ctort ctort troifa* 4 stfaTOw £wr 

1#^ RTOI1RT TOST wfatw RSCTOR I 

RWRl%R$RRTOT^I ^TOI3T TO®? TORlRTOElRR 8I&TO CRlR *t%CR RiTOPlR <#RW 

TORTl^TOJWlTORTOWTOl CTORTslffiftTO faw* RlRja^RTOWTORTO TORTRlRJ%TO 

«r®, Rf&, to^t, TO, tor, tjr, far TO aw R# rt cro, to to$ rt Rwtroiw to®? 
$far crw crcr Rif% i toTO rptir wrt TOSfsr sii^t to®? ®fa | n ^rr TOffacR 1^%, to to®? 
$far $ toj ss^s to torito ?eirr sifamr i toTOtoto, Rp% w « sn% rtrj a^s 

TO TORtTOElRCRR TOTO I RfRCREtR TOTOT TOUT, faRR W0 2 « C0 2 -TO TO^s W^Rlw RTO 

tortrtoeirR afrot 4R* %ro ^TOt TO 1 ? to rpf i TOP® RTOr RfaTR to toi 

C0 2 RTOR RfalTR O.OW5 TO I 

^fsi%s « ai% ^rotfTO ^ « t§h*wMM* tot top® 4 TO Rrfcro RfaiR ^roifap r%r 

TO^TOI Q ’lfaftc c m TOTOT TO?^ #WtCTO ^RT TO I TO^T ^ fTOt 

(^far « s#) wto tot TO^ftism wot i sifaim o 2 aw ^w «roi co 2 tot w i 

CTO 5 ! TOT SJPPT aOHl! TOTO TO^TOT 0 2 TOTO ^ C0 2 TOTO 'STtfaFT CTO fTO I fTO^ 

TO®? ^fa? TOTOs^BtTO 2 #TOT C0 2 afctf WTO* 0 2 TO^ 5 ? TOT W TO <«ITO« TO^TOT 0 2 « 
C0 2 9iJtCTO TO^s TOTO ^fao TO^ I ^TO WTO TO^ to-wto t m\ Wf TO^TOT 4 

TO 9 W?^ TS ^ S ^ ^TOf TOTO CTOT faro, TOSrt TOTOTO wt]t 'srf^ 5 ^ TOTOT TOPo 

TO I ' s TlTO TO3TO TOTO TOTOPf TOTOTOTOC^ TOI^ ^T TOTWTO 1^%T I W, 

fapimST (ctto TOro, c^r, tow, cropro, wi^, tori), (ctto TOTO^, TOfro) , i ro>^ wit, 
c^t, tot a^f% ^far cro tottt to i ^TO: rtoito^cTO'T rt Tor tor to tor wwjwt, fa^» to 
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: ^IpiIwkPM at&ito wIuiiPh « Pipits aihrt i 

*i5His ®*i<w c j : dwRiT «rwis swr foa awtpn <4^ «n*, anpn &r% 

Wt '®uht < pl^»i , b% «(1ciilB'i g^*f, 3^ i 

s 'apf^iBf nmt «n^u dRsj^ «n^om <4 wkpis $®a A. 

i^p ^Wer tor ^5 w Hr tor Filipp ffa® aics 

ph £ wf am a*sc® r *itai i % 

Uaftw J 3^lt # il < p PlPf Ptc'9 I <4^ a®l>t *IS ’H'olfCw *tt^ ^IKmr 

PtW fl$B? <4PT ts»l«ilRH^« TOl* ^HT ^ft^T » 

^]t*IWlaPt Pi'N top® ^ts I <4SIS Pi'N a4?)*( HMlUta* ^ * J r-l 
'aiiwi^H ijst«f Ts^fao aja 1 \ | 

•tfcavt ! «ii«iiHh jjs*t piw fcto «ihw prat aica pt, \ ( 

•irBiffis bit'll aRI*f Hca '°il^'o ^)®T alfo *1^5^ 15ar RciftaadaH sif^mir 

%f (’ll? ca*jft "ST a»lc*il) a*f *ns*f «PCflia I OflalPH e «ilt»iM 'splfiialtf'sls *lffat 


15sr *.*: Rpifaaadal siHaia 

WlMlflH e «ilt»iM 'splfiialtf'sls atffat 


Pr^lw s t , 5|'0'»ita « '«ailc<ilFfe-i J 3 <qcHs '*rc*fr aHtafW R&iita Wf c^'o-'ils (*1ta ca*tf^ ST a*lPII) 

aTS*T SSESI ale'll SfflW to '°ll^'o ^Pf 9J%*||4 rttSfe® STES ST, SPT SWS <$T SWT 

sipnss<i3s e t as sr aw as sti «hsis $*$§ as sr spt *n«is sat 

'■newlfca gapf War ara %r s^ siss sot sti < 4 P® aroFte as sipim*hmi<h wtr cicala 

ja*$ws bhj sIpii 'snfiaKi 1 

<H'®^'o| : 

i) a§to «nafl» pr ihj ^^iw i 

^) Mw\ ^,c.n w*i 'SIS ^<U Rw '^flt*il^ > dcsH tsW *TT Hlca I 

«) all’H Mi^|Sil«i >i4 ca wire b ^ictiwswps ^ cs i 


Tpft (Respiration) 


ce|Flc® (JoRSt '*f f H a&St ^IW ^PT <4S^ ^»lWfl WT CT PfC^ 5lt*H « Pf^ *1% *HS PT 
TfwtC^^f^'aWCSCSfP^I *4 1»M »1«lC^'*llire <iW|R»s|R'o «l|«|fcHl <Ml «.< I 

tos#N^ *ns e t i ^'5»H, ^a^r, ^*jpir ^stes ^sis «hi 

steals aai >a - i%s aan apit^fiPTis ' i ^rtPii^RCBapts ^ s%t c»ils'i(^w i r#at e^i'Sla 

4HJS>^S aPTT ll^ta (Potential energy) StPt I aiPOS mai $ gJa*lS *t% 

^is ^laa aiswa anj 7i?ri3# "aja^ia 'S'sc® alar hi 1 i pipnr #apf^ a^aH <4 i, i% 

^ca aHiat^ (ATP) "g;® ^a ^ toa iiDs^'Ha ^iws w awi«t^s 
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g\ rs . 


#r <R5*t ^ ^®f CT^pit R% ft*faR?j ^ c®c@n r?r <Rtet <#*1^ ^ 

■*i%re (atp) ^ir®R^ ^ i rwr^ ^miwR sf%f& <^nw f^mtt^r *8 r*^ v& kr i 

(rg5f « *ms «i«ftjfo %r, tjr « ^ipsa rsor) w Hrr ^R ^pp <#r i 

r#r ctioti Ritcftam « ■5n^^%rt^s sto r^ rr i <n tfcm 

(Rtf*R* '^TPng^T Wifi* R*PI W < # e l^5 <ppj ^Br I RlR®^ RftWtft f^R: 

C 6 H i 2 ° 6 +60 2 > 6C0 2 +6H 2 0+ Rft (688 K Cal/mol) 

Hj^s? 

‘<K*R SRsRffSR : ^RIRR W SlMTBfif fcfeco tiW ^’CtPf «M RRl RR I w- (b) RRFo 


RRfa RRR (Aerobic respiration) : <R W RUrR R%SRRfI SPIRR ^ 

rt, cafflJR, Aft®, ftf%3 £®r <#hb) >^ 4 ©im wif^s rpj co 2 , h 2 o < 

r ^ rrt® ^srr rw i ^rt $%r « sn% to afert 





f^tiRWlt 5 ! 

C 6 H i 2 ° 6+ 60 2 v 6C0 2 +6H 2 0 R% (688 K Cal/mol) 

r^o sMir ^ ^ jjwfer wif^o ^pr RfonS ur ^ co 2 rr ^ Rift ^ ®vft 

atp ^rr w i 


(^) ^ha RRR (Anaerobic respiration) : <R ^R ^faceti/is ^■jRpRl'aos ^ 

rot i 'rRk <r Rrr RfiRR c^twt Raft 5 ? «i9i«t*w rRRt Rfeslt ctr w*r 4RwitR RRt 

^O RPT ftftR SRR £5R CRM (|RT§R RTtRtRRR, R3RsfN ^»3lft), C0 2 « RlRKT 
RlftRlR Rf% W ^5lW ^s RRR ROT I 

C 6 H 12 0 6 > 2C 2 H 5 0H+2C0 2 +R% (56 K Cal/mol) 

gwef toftar ^mc^m 

UPt- i : UftwMftPlq (Glycolysis) : ^ afejR iflRs ^ $?#sf (C 6 H 12 0 6 ) UlRRf^P 
«f#5 w ^ R*t '1%^ (C 3 H 4 0 3 ) W I ^ «npf ^R ATP 05^ ^ ^ ^PT RR) 

^ ^ NADH+H+ ^ I <flt SflRR WRJ (RRR T ^Wt-W StPTRR *\V5 RT, ^ 

Jll^WHI^PlR R^o « ^o 2R5R ^RC»M$ 2RR R% I J||^t4HI^Plt>M R^hJM CTlCTS 
RftdJHIefW allw I 


8tr 


qt*h* : «UlPl'G|$«l ^ : J||$«HI$P 
* ^^nPi^r c*r<flH«fi$*r- 

^KS (^ ’II^R>4 <4to cst^s Tj 

NADH+H + *S) I 



4 (Acetyl Co- A), ^ C0 2 ^ ^ ^ NADH+H+ 


«TH— « : ca^TO (Krebs cycle) : < 3 ^ K3* * ^Jlf5|l5l^ Co-A^o ^ ^ ^ C0 2 

^ | 3t e WR^H Sir Hans Krebs 4 ^ O^PT 4 

*tto 'SfllPl'Gl^ Co-A »ll$l6H%lll'a 2tm W (3^f ^f? t |5W W I 4 Ka*J W1 

"sitotatotff® I W%pft^ -^q q Kas «flW ^ '*IJlf>ll3l^ Co-A CSftas to 

NADH+H+, ^ FADH 2 GTP (^TfWpR Jal$*MWl5) ^ I *F5<*R ^ ^ 

Wpf^T Co-A ^ ^ C0 2 ^ NAD H + H+ , ^^fadh 2 

*fH- 8 : $W*IH SMI^Sl (Electron transport system) : 4 Sltom toft *flff 

NADH+H+, FADH 2 Wlto ^ ATP, to, « cto? 1 “l^*^ $W4lH>|5>l* 

5 .w<w 3 h w to sto© wft wr ^ ct *t% atp frote ^ i 




tor 8.V3: '•g^H srt^It 

wNs W sitofa ^ ^ wtto ^ >ito lU ^r ^ co 2 , ^r to <*rr «trft atp 

w i tow to ^©t C^IIWI *Ml : 




g\ 


8c6 


"stoq’Pfa 

Gift's <W 

<yRi'® 


HRwhRPi*! 

* «PJ ’ll^Rxfr «ilp|vb 

8^pjATP 

^ nadh+fT 

ATP 


^JlpT&l^l C^t-4 

^^pj^lf>|i3|^«1 t4l-^ 

^ C0 2 

NADH+H + 


^MC0 2 

^ ATP 

G^*1 &<£}» 

8 ^ 

<b M NADH+H + 

^ F ADH 2 
^^snJGTP 

^ 'alllPlUft.'l M>M 

8 MC0 2 

i\r ATP 

8 ATP 

* ATP 




«vATP (% csrfl? 
ATP) 


i ^NADH+H + = « ^ ATP 
i ^ FADH 2 = * ^ ATP 
i ^GTP = i ^ ATP 

*(W-b : Jlltwwtppr : 4$ «ncn Q * ^ Hwtw ^ ^ 9 1l$#> < fr 4to, m ^ ATP (iWTOJ^ 

^ <imi?i m ^m) ^ nadh+h + i ^ fra jn$wMi$Pit»M «i^t i 

qW-* : *||$^«* 4tel W*jff WlStf : '*ll^d»IJ!ll«ft>l ^5(^0 iSHWftPRI 4l<4lR'8Hl 4^5 

«w "jfypt wif^o w co 2 ^ ^ijhwi^i ^ ^ =ui<j>n;<j> w i 

W sMir i% to fto ^ *j?tcr<j to-tont « ^r i ft#® co 2 

fto 3 *jh qm ’tor ^<to?[ *rt Rtt®m?Gto ^ i 4 sto $to qftw wt ’itotto 
5W^,^t *\ua\*Fsm c*m R»i«ft-w »st% 

ftft^ 's ftsR <4to ^too ms "STTwr ftow 'shirt ^iwe R^twt ^ i 

ft^ ^jRscBto «ifti»t*M *nw rt i i% ^fnnfw ^^iisr fc*mr ^pit 

W i 4 sttorr «uhwi^*i frsft qq, qt ftft^ to ^u^® ^r i «ijN^p 4^ 4Htifcb>ti«M 
'smow 4 sito?f *1% $«jift ^. -s tif^« q*r 1 X&fo vs 4 sito qjq^® q*r 1 i to?r 

WT 'aiJH«|q*l 'S C0 2 «tJPT toft q*r I C0 2 qjR43m*f^ft'$Nf^n 


qprc ato? r stai-w^*, : w 4fem w *nsr 1 

Wt- <* , #NtoiT-^- i o-si 


















ilhfiwH 


<?o 


ft) 8l«l^ : Wl- 

'6|*l»lM : *o° G\. to ^ 8ff° PT. 43 frlGHT 'VfNUlM TpH TO ^OT TOl 'HI ^ 

wnarr *o° g t. cto* 8<r c*. i 

: ?ITO TOOT 4f% arll^s 3jRT C0 2 « HjO W I 4lW$ wiftWC-M ^It-q 

5Rt® to^ wiwitf c»A mw •nsr ^T i 

*ltf^ : •fiJR»«llR >M <Wl* TH I^EItW TO* I TO* ^ 'ftwl "llRfl friNftw 

TO"i dO**il SitejoTO I 

^tOTt : TO 1 * TOtf ’TOlBl 8lC?ll«H *R^ ’ft ftt-M C^Tt TOTO & IHt TOI5T 0 2 

slot's C0 2 «jM <wl *R.er33^OTTO i *TO ,i fti^C305TOl 


: <q|flw> C0 2 ~43 3=^ OTOT TO 5 * TO f^t^® WI TO I 

ft) TOlTO : «H)|J"»3H UTO**)^* *«!- 

^luenj : TO 1 * si&siUi ^fluq^i TO?) CBI^t - i%, *llft « C0 2 fiTO ^E3T, ^1$ CTlCT ^liiijMJS 

*iftTO « 3TOfTO s *TOl*i*r4' i tTO3i 

fe<TOb4 : TO 5 * Sl&TO 335% TO TO&IIBlOT ^wpr tos* I TOtJB(§ TOWfc 

'TO*i TOfl ^>Rcn owi 

CTOTOTTOR : IWW CTlOT %“I3 TO3 'TOr*P CTlCT UJIlGiaM C#f Ml» 3« 3TO* CTO ^TCTOFt TO 5 * 
TOOTfaTOi 

«ter3 3TOt : CTfcTO CTOtTO 33°* TO 5 * SlfoillC* 331TO Wt*TS CTOCW ^ « ?TO1% 3*tCTO W 4TO 

*51*1% TO 5 * 4frflT MfibHTO *r3I CflUM ^*WM 'afart <MH TOTO3fl?% I 

cTOTOPtllft ; fltfcjjTOPft 3*^ ^3w> 43*. 4H®tl$t*w 3H<ftlfi|\a| swicto «wj 31% kIcjiibh i 


TOf i TO 5 * alftflW 'ftM fl<fo Mil *®ftt 

fc^HwH : ^It^lsri^, ^fl> Rhh<® tjF* 31313 3ft l C3JTO 43* io% TOWBfift 

wplal^'9 5^®t I ^ < 


ma^4 


<p|cis 

L^r 


^’OfO^fil'O 'TO « 

'sfcss^m l w?s% 

16ar : «irtsFiCTwt&ar 





g\ 



: gf& SlitfliMt*** •*’ « «Mjlk'o ‘*T CTO®f nwtw TO I ‘^’ f^o SlttfffeFfc^ 

^THJ «rttfejfc (Wfil* PlW>'TOI HflST W te qiltflftflJH TO*t 

* *Br Jpit*M ^*lf& TOt TO TO TO TO I ^t 3 !# «l*t'Q'e f^Tt^TOs io% '?^a 

iji 5 iR>isQ^ ca^nt® gro io ^nr cro **’ u^s TO% vu tstnr 

Tjjro toito *rifcw tw to i **’ « ‘*r t&fro gffo 

awiw ^misjt to cro w* ^tocrotwTOi 

’itw't : toff ^ur •» cw to **’ w to 1 ^ **’ qictfifSfcicjw 

^rnisrr ^iR^iRjo «nro i 


I^fTO: ‘^’ <wtfta s fc*RT ffipntpit tou w siferr «i^ji^® to fMros 

TOtf ^mtaiT *tm i 'srofro ‘*r iHcxw c^n^wt viwfaislfo gp 1 ?h^ gTO ^nr <?m\v 5 

TO ^ « ft%t (Sterilized) ^ I Wf W ^m\ ^s Wft ^mi^T TO 5 1 


* 1 ' 9 ^'s| : 

*i «iiitf iflifciM* TO^f wrffi ct*t %wr "stnito TO i 


i I TOI^KKW gro TO ? RI&lW ’HTTO I 

* I ^TW 5 ! ^ ^ ? 

vs i '*<H*i <pIc.<p TOf ? RRhiIsi "siPuct cent's ? 

8 I '^IWl 4 ^«^« 1 ^TO 3 rTOT^ w l#^l' ? 

<? i V5[^s « ^o HTO?r 9 H<N 5 t t®fti 

2 **f 

i I TOtTO?£?tTO<I ^*lsr R&l^*l'ota TO 8 * ^TKrT TO I 

* I I 

i. TOirowt afemi §ws ftro fM® ^ cro#? 


*t. «lI%lt«H 


^l#T ¥>|$a|«||$\b 








ipf aJl&ilii 4 *o ^ATpM^^i? 


8 


*r. ’j* 


*f. v 

S'nH^rt «h» -w <^0 « 8 ^elc.;^ iBw ffl'S : 


ib- 



15ar-x 

«. A « B &o«is$ 

i. 0 2 aS«T 

ii. HjO 1¥fsW 

iii. C0 2 

I^Rf WHfl> ®llS* ? 

i « ii 

k * * * * * 

*t. 11 « m 

8. 15 wi X <8 zl&iilft- 

i. v |Rm*IW dlM 

ii. 5 l$]ll'*l 

iii. KIWI'S 

%Rf C4Hfl! *llS*» 


1 « 11 

*t. ii « iii 

i. 



f&JT-Y 


■ ■ » « » 

*t. 1 « m 

* 4 * * * * 

i, 11 « m 


t f * * * 

*r. 1 « m 


i, 11 « 111 



o 2 





C5t% ^t# t^inf «tm c<uo ^ ^ i «nw^r u^m swi ^tbt ^ ^gf *t% c^tsfirr i 

33 ^ *tm ^5 ~$m ^rt *tf^ ^ 1 «k;< ’fin? ^ wRm, m. « ^ 

sfam uj^iw <sic^ ^ *tm 1 

^ . *d>HI$Pl*1 ^? 

*f . C 4 ^feW5f^fRl? 

«t. ^ <a®i^ ^ * s i^th ^ ^Dcsi ^jWTt 1 



*Nni«t«nra 


'snaft ^ft*nsR*r w %^?r cto stbpi* wq ms atafeR i ^wfcffcr'e sn% ^osR*r a&at 
1^ i ®1%wsr fofo^ Smihimsi acai^f ^ i nMMM.ii w *tffir, ^ « *#*ii^ sifom ^ 

*fl 'SfflJlMM 'HlWlbJ fan i 



• SfowH Ij^il sltill^il ^fat ^sTC® 
imi 

• ®fow tff^f 'wMitR's wr foc5W*f ^so'o 

*m\ 

• St% sftwja sftff T&lftH e ^fat ^sTC® 

*im\ 

• mj a&tf* AilM3lfo ^sc® *im I 

• «|j3®?r «h»i«b^ ew *m, afown « afawsr 
^ni <mw «im I 

• fowl <wHft « fowt ^sc® i 

• ^J5fe fclHtFT 1 lfoiT *lfoH*r •SR* ^JW& « ^PT 
<n«a fliten ^Nit^ac® *itew i 

• Rf® "Hpr $iw*i (founds) « 'sji’f aPlfc 

(foapi^BO ^ RJNJl <mw ’its^ i 

• fotipraltfl fotW^m <8BT fiflM 4*C® *im I 

• foiR'HW 'Hlitl'o ifo^ ’’TIW »lH^ fofa 

• WT « fowl caw fofl'I'SII^ foHH *MW *im I 

• ^NuMti H^ls^l *s fojlPBT ®Jj8J9 '■uNjI 

?sw ’’IIsm I 


• *tt*fT W^FFt HHIilPfo *ffl< ^mtGRT 
sic*iie^l*iy>i ^Mir^ac® *m i 

• *itwj «ifoiii4i*i ^wrnPfo ^ si^t<wi 
4W)asl *113104 ftfoill fttSR®l *II?R I 

• SWH *wr « ^I*l®w3l ^a*fa 

*|Jk <?l«r nw's «m I 

• ^fCSS (Liver) m *m I 

• «l*|jH«ISI <p|bt V^l <kk» I 

• ’•IffiJ *|RHIW $WI>wa (Enzyme) ^ftfol q*UHH 

• *rcsa ’w^utafo* aW w <sBr zifowft « 
afofoiii ^ ^rc® *tm i 

• ^fl® Rwn ’(Sfo 'iltufl <wfl> 'olPi^pl Z'oRl tos 
< n1uw ^»( ^Iqtjsi *iIW '5 s i*il <phqo I 

• f®5 'SRHH %OT 

*iu>'s*i'»l 'il’pj tHI’ | ®bi wi n*s(.'o | 

• 2WH Wl3f 1&5 

• ’ifiHi^wsi atWa fona "fow »i»'o*i ^ <s^ 

'WW'W Jitb'iH 9W «W< I 

• *|I*<|J*1«|« 'SRffH %C5 





<?<? 


^ (Plant mineral nutrition) : atft « aldM*l ^ ^T, *ttfk^#?I 

41*5? (XT^, 3'Sf*iC*i?5 ®MJ C*PTa ’jRj t&aiaM ^'t "KJI i§%T ’jRj | ^>|<w 1 jp5 i&aMdSI Sfet 

aift <$uf a«5i5 w aftw ^ m 551 $f%ca m $amn *\m wr 5 to i 

wu 4 'bofi> to aisr ^amn $fka?i ®rj 4^3 3*% 1 <3 

^IIHMW batata (essential elements) aat 55 I ^tW't ^ataRJcat 

^5 55W5 (Sfk^iJ xil'olR^ ^N, aiSI*f§)il ^ « aeciWJj ®RJ TO®R I <iR^ (?f C^tWt <iT^ 

5C®1 \Sfoci ^ ' 0 |'»N«tRvs a^a (deficiency symptoms) a^H ^TRT <451 'aolaaft'© C5fta5 ^f*G 

^5im5%[ i<bft$awwsi tot $%a <^ro <3TO batata c#t atatca 515 a 5 * 55 , cottar <?ro 
batata * afsatea sj^t w 1 $f%a 55 ^ ^s ^53W3%f afaw a%rn:a5 ^ 1%% w 

<4WTO Tj^oW «M w 5CTO 551 : iUtolPliStijCil't; at aTOI^ttata (macro-nutrient at macro- 
element) <45?, al^C^lfaSIIjCiro 51 al^W^atata (micro-nutrient 5t micro-element) I 

(a) WJlWlftiSlEtiia; at iJJlW^NM : ^blPH* <ff*55 ®RT <^155 ^ataia C#t aHaita 555*15 55 

cat? 5 ^ 5t aroi^aiaia 5ar ^ 1 ijjiwMRvBGaurtJ at ams^araia oil f&, aat = 

R$d»l5«fa (N), aUlP^N (K), WP#i (P), 5>JMl>l5N (Ca), 5JMwPl5N (Mg), 5*t5a (C), 
afosftsia (H), ttifoiwi (O) <451 aia*m (S) I 

(a) >ift»iR6l]}tirt at *iftt#l® , ilnH : ®fkin ^hiR^ ^Paa ®rar caaa batata amtaj atea 

sttam a5 VBltlnw 5t »ll$»lfl&niurt>ilbl 5ta I o<* It, 

W- Wf ^t t^s (Zn), -soWlftw (Mn), (^ ^t » (Fe), (Mo), «BR (B), 

(Cu) (ci) i 

'®*INIWH ^ : ^%T ^ « «|ft|teH <?tt¥ 515*1 W I Alrosa lfl6H 

« ’fiR e?i^ si5«t w i 

wt «rtw i wt ■'ttra ^ I 

fe 7 ^ <?n1^o ^ I OTR : Ca^, Mg^, NH 4 + , N0 3 ‘, K + I 

vsf^ci«i ^?r ^rj 

^tfHWI ^ftditOTPW ,5 I^K ^C*T W»lCJll(^*l ^ 5?r I C^IWlfVl ^ 5W ^ 

gp^o -^iw^ ^ i ^r*miT^8 iita % ^ m \ >uwwPiiii>i 

ttWMift'i ^ i ^tcsft 4<i ^ csmwiRh afeim ^tmj 

a^s ^o 555 1 fclkmi ^ Hs?rf-RQiiiiii a^tPram ^ 51 ^ ^ ^ 1 asra camt « 

5**t 5)STrt?r CTCI MtlPlfllWtl *HBS 1 WNR'olerWd 3}t5TC5J f^Rapl w a'DlPlilN 1 

^r, ^i « ^am « w 1 w wraia a»%i ^ataia 1 

'SrNWlMsI DNA, RNA, ATP 3«fw ai^as^aRH I ^15®^ ^5t Sfkn<l ^ <55^5lBft 



f 


<tb 


^ i w cro ^rte ($fcteiii), 

HisiPiiiiw (^is«i; «pf 9 f&PO, <m<mw (fifrsr^apim wwfc) to TO i 

^ : vSf WM 4 TOlR«> ^PTO TOf ^ frlNC"!* «g^*K Wl 
•ifcdiieoH TOs, catf&^r « ($iuiftc*M ^sproTOhi i ®fkni TOstf ^Pro 
Hi^cBieeH 3^<3*f ^TOt to ^ <?m ^im TOt TOiw ^P*r to i R®lsH» TO&, 

*(»IC*p|ITO&, NADP, ATP Sff% «g^f *1*11*^ 5^ | (Stew*l ^T 

*hj wrejpf TOt$?% $*im i ^fiJiPiiiN TO 9 toi^: e t ^i^u to 1 cro « 
^sTfiw cro ’lUiPiiiiwsi ^ i ^r^T, ^ ^ ^’tm « TO^q ^mr to to i 




'stw ^ftcUiwioM $hhh, ■rot ^m% w «w $*bt PTO^r i cjtoiPh 

^iiwt-w ^TOt *piH%t i cMai^ TO <g wro?r w ^rmTOw TOm i UwdJt, isfkn* 
^fTO w ^rr sic?n®R, w TOsim §*iir tois spsr i fcfk^ TOsfto TOTO 

^to<i ^sri wish a^rt^R, TO *TOto «i?h toi^ a«R tTO?i to i ^jwi^wi TOarofer 
w acai«R i ®Iktsi *imR^ 1¥n#ta ^ toi®r ^ i ~m ^nrthr hMSIwh 
totos wrt cTOrcrosi i ^pnafn? « ^to<t wrt cTOr mm\ 

tp aBMNIM* «I«MTO'A Wf : ®(kt«1 C^ It ^ tlWPW 'siTO TO %"to WI3 TOn?f \®| 

8Wt TO I 4 WttpTO <l®lt ^ Wt (deficiency symptoms) I 4 Wt CTO ^TlWT ftcs 


$MMM* ^'»M>SrPt<* Wt : CTlCTT 

2pPl*t ^TO I 4 9 W e t^C«llC < ? ^®lt ^ ^ 

9 tlfl <^H TPTO C^R tR ^ItTOT *fSt 
TOi : 







^vehBtPivo «T^*t 



’fm, vSfteC^ ^TO^mi 


(P) 


to (To to i fcftera m to ^mr 


*tw^n ^ to w i *im 

[’ (chlorosis) I c^lt<ra 'Q R'eleri ^ 


to i *mn w ^ ^ri 9 fm,'^'Q 
*r ^ ! «t%sm ^ri 





1^11 I •! I 


f¥m ^ i ^f%w?r^r <r 


(K) ^ <^^'9 ■'tK-^rro^m i 







(Ca) c?pf5m (5Rnn<j to *ifTO ^ ^ i 





to ^im i 
^ri 













<t<\ 


jp _>>__! 

«*lt*fH 


arte(Fe) 

c#c^ totw 3TO a# tobt ^mi to ^n?r, to ^ ftais wt'if 

sm ^1 ^c^iwiPi-h ^1 1 <me ^t^s ^5 tot f^t to ^ 1 tot^t« 

C^fG ^ 1 

^pm(S) 

JiH^iwsi ^ic-^ TOt >1-^ ^ «i m « c^R TfW c*Nt m 1 ^ «iNsnr 

c#r «sw. <ICill^ ’n^m cjM«|f>|Ji ^ 1 TO 5 W TO TO ^ 1^14 (dieback) 
GTOif ^ 1 TOSS W*R C^fG TO ^Jf 1 

CTOT 

(B) 

c<)Mw$) 'ai'oiw fcfaawi ww iiiii 1 4 $ *m$ <f*s to m tot 

■^o ^?T , TO ! Wl7f TO OPCG m 1 ■?gaTW ^?J ^ij ^ 1 


TO CTOCTO , 'lf^di^TOlCTlTO^^TOM«ffl'o WtC*KT<?mTO 

froft -^s WJ^ I 


sn%r toj « if§ : o©m# « TO*r cerfTO «p^, #^t toc^ ^rt toj cw? *HW, c^ift ^~ 
^rt tjSfcro « TOJ slat hr i «flft TOrt #toto R^fo to cro « *t% fc^im 

TO I W ffaCTOF 1 &TO WT <?f \ 5 l*f « *|% ^ICTT fm I *§tot«w 

^ cTO <TO ’tw nHtoPto sfc>it<« fljBS i prosit, amqpit *JM^l*i Tot *l%?r 
TOTsr i ^rrsrm "*t% < nt ^ cro i am ^ TOuliT % cro; c*nfw to ^pTOr ^ 

toftoitoi am, cros Rt*H, cto<t wjsff, cro c<im afrot*^ *t % ^tot <wTOi1% « 

stlcm swh turn « Wf : *ifli|PivB«iM ^witm TOc^ mr siaim i 4 

TO*jarT '-ybi^c*! ^**ltTO?r mi TOJ^TOR sicburi TOj TO^Jait Miiifl* -w-to 
afooi ^ umift* ^«jaro toj $tor to i ^ 1^50 , ^©tt: , ^rmr 
^^TORe^rmi ^if^t^r ? «rt^TT ’^imr «?n^ 1 extort ^rt^rr or ^TORft c#r ataa 

qro frunaw toj Hero caFfojf to^sti $toh ^nf a*rm fasten «m 

wt^ii m- 

i. : CTO^ « "W^ TOT I 

*r#T : CTO^^ItTO >IWI TO I 
«. C^TO t>ffietl'®)*l TOJ rCTO^N'S^^.’imTOI 

<*i^TOe1^siTOiMiTOe croamT starts 1 cw- 

i. foft K t^UlfvlH : Gltt Slf^aiTO i% *|»||*lFto Ri&llil ^nt*Rt aim I 

^lw TO aw I 

«. lift : CTO lift <3 TOBl *ITOT TO TO, 4^5T C^TOsf , C^ft ^tT^TO *Ttitf 

TOI 

TO-*, w-io^ 

















<tv 

« il^djlwi ataf *lffo I «iI[»1m -I'8<wiI i4>'5t*t il^cjlwi 
«ttc^ I -^H<rl*i, **TO. '=ila*n "ilRw ■'itoki I il^tSiwi £“tw& 

fcnfri fa i 5?w ’•t^at « <3^ *w<f es iw ^m*iti *Fmn a fciWCT^ HftdiiwM 

atfan i ’JX^iiPia <e»n8|«t cue* HftdiuiH ^ 4« a« *nfim <*wft t*n*rM 

1 %wm RmIBv* ^ i 

w 'mfe wpifl to, am, Ifca, ij5, to, 
flew %&, TO, ftrotro $®jif*T c^ 
to*i «nf*m *ift i 

^T^prtf ^t%^2PPta : 
i. sllRet « 

SRwt'alffia 

^ifSw : to, am, Ifea, *ifar, ^Frt, <pPlBti at a^® ^j|R atf*te ^ifta i <ma amr cacaa 
flww%r 'Bijivftwi ateat ata am 4*jmt fcMiwa ^ifiia i tma amja caft i TOiwa 
toj ^iPwa wire 1^4*1! ^o to snR m *nfta aw >«Wsi i 

fctor*rtfta : TO, Bihhh, TO, **ftt, Plc*ifl ^Ift ^jlR vSfawr ^ifila I ‘fl’IjPTt TOte ^IRms 'gfnta 
a*a , iI5<wi J aro fclwsr «niRtq sfcafa% aa aTO wuNi^wi atca* at i %w «iiRwa hErh 
fcficw *m jh j aroa caP r atw i isfafer «ilR w a*a ftaia 'at atffia i 

’iw-qHia mat e?m, tj$ at '»c«iRa i SftoBt atfta atijt am aiuTO ai^tpaa wr 'aft aa*a 
toij$1*i auwftw i areataw 1 fifta a!Ri w a*ftgm frTO <qyi TOro fifar atfta atca <#ffo i 

aiRm w a **jaa> «iiRas aat aa i ^sim amnaa^PujM >i**ja^ atfta ftTO to ata ^f Pm 

^,. ^t*r « ala Rea ai^t <psi ala i 
o. m, ^^f^ te aiPt a at^twatai 

8. *lC'®al *\\<M « 15H W m I 

ff. ^a^ft^eatatai 
?». ^ft'sta^sar 



1&3T <f-> : ^IfSla wrhSlii ^ItaT 






(Carbohydrate) 

1 #ST ^fl'Skf *I1*CT OTC^f TO TOT CTO* I "Ffclfr ffTIfa? ®1NH ^1%, ^OSjtcet-i « atfaceM i 

Slaws ^T, TOt, ^*T a '®f*Tt I <PC*1S ?TC*T *lJls»ci>l«r, 

*Pt, vMn $wjlft ""N^ft ^twur Rl^q i «|Jr *Ni% vi^iiiu * 1^siw I^t 

'SfC*t EM "psl ^ I ftws ■'itaPk© B>*i ssws ""l^sls *li*i 'Q cHIcil wil I 

^TlsR io»^ : H^sls cdftB«M 





^»r 



J(CTO 

’sr^.WRT iPT 


Tj^ TflUWWI ^1 

^whl«t, *ul4dJI®t 

ISfta^r 



HRC4lC«H 

"PH, ^lf5t, ^l^af *IM, 


S KTO tWf, <?^n^ ’lit I 

cos ; im tow w ^r <0®^ toit ^i*r, «rfl?r, 

^r to <n$ i 1 #st to atTOr 

•IfiHw M i it w 1 T#T *ifirttw* *nro wr 
*i§Hw to cro enrowj w i toe iH^PSe to 
^ repri^atwf^ 
to®*ii jsn 




tSar <?As i4fli wfSlii *at^r 


Loti'S) «l (Fats) 

^ tfj^sffr dUlMlil <m fcTOR I E#*, , wftlWM TOT *lfew tTOMfc TO TOT to 

frtfm TO i ^4*w4 eitoPIw awwi Etw, ^et TO et i to 

TOE I Bl^S) TOt CTOT- E^®, l|f^fl*E, wn 

cHPltwe ePJ WET TOE I w«s <$ 5f^ iB-HEll-ns TOE 

EttWTOEl TOwl e ElfilPM 'SflHUl bBw TO 'R’ft <whf?) 

toei eji«# tot dfllwn Eft toue *ieI& ^eei <nro 
cw"i et fa flifli to tow ce*t to, 'ncH to 
^ faun's ceje m i ceto- opt ^i"gf (kst ®w ^ 

cdc.{j *jJ& ^T *lCSlfl!t 1 K^ *RT, imvo wPl 

•ITffllt ^1?f I WlCTt com tfos RjUiBh ‘4’ TO, TOt 
CTOlto TOl^Jlf 3 ^ I 

TO® <1^ Tj$ TOS : 

^.S|%fC^*Ml 



fi«5 e.©: Cj|^ «tl<S1^ <it*ij 














'bo (SrfeR'&M 

i. $fe«t : Wfat, fefifot, few, Wfefe, <SW^B1?r C^T C«|«rJt'o»| &MM WtWt W 

^W I C'ol'SrJd^Wfl WWT W% ®W I 

*. 2ftf«t®i (^ «fetf : wft, fe, WTO t^tfe Sflfest W<f I fetWW ^pj W<t '5Tf^ ) fesg Wife 
wt *ife$ w fe i <ife$ feta i fefew (mw fewt ww fefew $*& wt i 

iflfe®fe Wfet Wl *ff Wfe fe%W few (fo-'bo few aJcill'eri WW I 

«H ^t Wtftfe (Vitamins) 

fefeir wiw isrt fei;ita*i *itat 15 wiwfer Mfes wfew^fa i oths ^fetw wv « w fefeiw 

Wfe feUlfiM «I'oJH« 1 J* I IfeWt 

WlW I fewftia fetlftwfeffe Ifefe Cfefe R^C-W WWT CfeS felSlftwW WWBtfe® wot Cfefe Cfet I 

«q»nfo ^ye wta new i 

fcfclflHw # «lta «W feat few i wfe- i. wta gw% fafclflM w *. feta gw% fetyfin i 

fefclflM ‘4’, ‘fe’, ‘f W ‘Cfe’wta iWitStfewfewsm'Q fefclRM ‘fer feta gw% | 

ijW, fefet, few, few, IfetW, 'few, 5 ^H, wfew * 1 M» 1 wfe, Wfe Wfe t^tta fefrtftw *<*T fesfewlw I 
c.BRi^i'Gi m, %»m «wr fefe wt w writer, fe®Effeo c^prr, w^fefe, wfet, ^wfe, INwtfew, taw ffi> , 
fePW fe Wf®, ^ta, ijW, #W, WKW, WWfe *tm# tfelta l^felww Iw’fetfel ClWlfe, fefeft CW5, 

felwwW, wwfe, fewife, fewtfePf, UwdJt, fefeww, feifewfwt>, iwlw tfeHfw etw IfcfclfiH *Fr 

feafe few I ^5, ■few, Wifefet fe fefa, ijfefeio gwr, WfcSW OT, Cfe'SrJOo'l ttfelta fe&lfew ‘fe’ WW I 

$<ttw ww fefew CWtfe feftlftw ‘f <3 ‘Cfe* ItQWtWlWI 

Wt (Mineral salts) 

m cw « wi wiw ffRPsrcmr w ifew wt ^s^miflw ^*n*fH 1 nh^ci«, Wfewiw, 
c^, wiwiw, wt, cwifewm, 5 ^ ifewN , TOifew ttoiife ifew wt » 1 ^ wts cwtfews 

fc’PfH^Pf V H^thC^ WWR W Wt I '^IMItWT'Q WHW^Rfe^ iRwWWlWt^WWtPtfefe^^tW 
WHT ftsR « '5|t^W cwlt^lw Wt Mw W I Ifew Wt <m « CM5W 'W#t^lwfen ! t W I ^fe, 
■^s, c*lfe, <!W 6 rl$i| « Wife ik^fe Wfe Ifest Wt felfNw ^ffefe I ^tW 5 ^fet, ciPt 
win, cw*im n% ^ifeM w^iw wNt, w®tfe*rfe t®nfe wst ifew ws %*iw 

^*t, lit, Wfet, Ifew, C^Wfe (WWt-Ofet), HHI flWfe I5fe, W 1 Wfefe, Cifew, Wfe 1 ^, ^ 11^ t^oJlR 

■^jhPwiwh stwfe 1 wsfewt, wt w#, wm, fet^w ^5, ^ t^ottfw cwfe itw 1 ^5, 

Wfe, Wtfe, Wfefe, I5fe CW WPWfe Itswt WlW I Ifefe Wt, felw, cwfeot ifefe, ifew, wfefe, 

t^tife^o (? nfewiw 1 wfe, wm, wfetw, isfe, w, ifetw, of^ifewm iw 1 

csmR c-m ^?r w wtw, wm « ifeiw wt 1 «>iitijifew 5 i ^?r w « wfe, wm w c»tewt 1 



#af^H 



(Water) 

*ltfaa VfiT aft #aa I #aa am TOT qftltetC-M *ICa§ *tt% *IM I CTO ^j 5 ®* ^1OT *ltfa 'SMta^la I 

cam *fe*r « TOwfiM asiw atfa ^t ^aw am at i a Ha caw, atfta asrat^atw Ra «tca v»ta a*at m i 

aat: i. Ca^a&a, ^. Cam «l'©J' 3 i 5 M ^ f^Wt <3 vs. Ca^ <?IW tjlw aa$ lafaa I 

>. Ca^ «lfca : CWIW9 «&a « Slffcaiaa atft ^t WtCat mwftW^ W aa I attW ahJ^M 

frtRP 'QWPia 8 <?%-'i»o% atft I 

*. cam «nw3H Rrar*t : aift a?®R ctojtoi wtcat aiaiafi* Rat aaw am at i cam atfa 

gt^pf ^ 5 lw am I atfaa *HJ$ cam w ^ 31 ®F Wt I im aRtlRo ataj ^ttWR ^ «lfolC®M 

aifta atatca capita c% w am i w w aam aca ^rf^ef aaa g^» m*na atw i 
aftaia^ am batata atftw 5%?^ mm ^mia w to im RatRsmi 

V5. Tjfas IMstt : ^3T, TO ^oTlft *WB^ 

atca <m caw a^a alaatca atfa caa m ata i 

•flftjBtw aRffia m caw a§a aRrtca atft fa*fe ^ i wr, m^sat, aflaa, ataaia mtia 
ttsnfa faaatcat atfaa Ftfmt gtotRo am i wi atmaw a#a £afaa* i la. atfa *ih aatt 
smtsta i caaa- wmt at%a tafaa* aalafa atfmt \ooo fwitaatafa ^ca, m tafaa* * R atfaa 
awimmi 


(Fibre) ^tUlCTW 

aaj atata afmtaaa, aaR, amta caw, ^ia %r ^ fcfocaa ^f5t, ^a, ^a, atm #t atw i ««ii|5at 
wta atftcaa caacato ms. Rtfta i cwt Jihatatw ~*pfom ^ w, caataia « atww 
tesfa Sf^cn<i ^fom Ma w i ^a *r#t i aaiRi^ cwr- % ^jaa, afta t^ifa ca^cam 
was^atBM ai^a w as^o aic?r at i «w atfa cataa ^acaa a^na 
w caw aa tawiaca awi ansn atwer^ am laaw a^w aiajaila caw 

atoaa ^ca i mat mt ajr ^ am aroai% aawcaa ^i*w wt|5i am i am 
^avii^ia, ^at aamt^jia « aaw^uca aw aiaa am i 

cawtcat ^a^ ^aa alar ^tfam a#t, awaaf®t, ^a, aifSla « c^ at ^fa ^rt^r atar i 
^as®fa Rcaia at Rcaift, at^» aaw ^assR <®a at allaia ^aa alar ^©iRn a^ amt caat m ca, 
^lasm aa*m aflata aacm caPr, a#fw ^ca caca a^iaam aflaw© Rmrr am 
atasaafw, m^a, 'aifaa, c^ « ^fa wrfta atajw amtca ca 'PiatRs toft ^r ^tw alar 

f $ ialfa& aca i f&cst ^ f^ialfapsa %ia acac^ c^ at i>fa ^ft«ta alar m' aafa^ ^©ca ac?m aa^at i 

'aiaicaa £aafaa 3cai®r^a am ^iPi^ia caaa am atw ^t t^ai^c^a maca caatcat^cati caata 
am caa, RiRc^a ^atwt m msia ^a^aift R&a faw a?, ^acaa f^w c^f& i aacm 'aaca 






d’WiU, IV^Tj 


vo waswn 


^f* 4 pt 
o-ff src-m ^RT 




'jijvV 8 «K 1 fl Wfl 

##%\ 

^ f| \ *-» WH WJ 




'EREAL 


~ — 


l« 7 | 

r-~. 


y*^ 

1 **-*r\ 

£ 23 . 

rn 

Tim mm~~ 


’llSflJlS.^i’r.’l’ii, «M, %-ii wu w*tr 

f§ 15 <f’. 8 :'^M , »Jt*fJ J f 5 Blftl 5 


® 1 ®, ^TE> I C#r C*lt® I ® 1 ?T ^ISRT ®*PT v 1 l‘M<lRr « <w^»i | < 4 PR ®|®, 

^fi>a c&ca ®*r c*ie® i 'srf^, ■snw, l^r, tj*t, * 1 %, ^Br® ®sr e«fc® ^ca 1 c®®r, 
^ ®rffa *m$ sutbui ^ ^sut^®i ^wicua stl^ftof <Ma *rm PwiRi'b ’s^nft w 
ftc® m, ,s iBrat ^r ^fj Min wi® *tm 1 ^eic*it ^tm^t ®rt*rat i =rcsT^ 

c#r *itm cm ct^i w 4 w sji*t 4 *un« *w 1 <# 5 in ^nsia 

isrospf Mcto *w 1 ^fcwf *tmr s&tMa e tr* ww *w 1 


l #TT (Healthy Eating) 

’’iBfi ®mhh m ^a® #^rt*iCT?r 4 ®fi> ^*i^i 4 t*flsw ^t Pm*i^R> 

akwjwa ^ai®]® satiiien 1 ®i?r e t ^buM *i«u 4 ?rw ^i=r «tm»r *tt*fr Mih, 41 ctbi <jJ$»ih, 
®n«#, ^TlfsNfsto ®tir ■’T w H^ ^resr ac«t ^Ifstattssr w’na ’Wfi'Plf^tf CTtJtFtf 


b. 4®®^ kjtypM R^Wa ®HJ SdCilief^il *lffr ^fW% «t1®E® m I 

A. *11 WJ VA 8 : b : b I 

«. *itOTi sK?im%r f&EifiH 'Q aiw® "at ct®u?ii®f ^laaarcsa *it*fi ®if®faia ^r « t>it>®t 

8. ^11 wj «i<wj^ saciiiet^lij *if?toN *ttf^f ® wt ^Tf^c® m 1 

<t. ^r ^-qu^ -M^ibj m 1 

TRSf « ^5 §)«Hqhw*i wv c®twt i oths tsrj ^r ®'iinHRf a i^ 

^fT ^Bf Tjw ^IIWH ^T C 5 *a ®SIT l^r I OTC 5 S Tlftnt, ^rtOT 5 T 

*I4,wj®I « ^ («5 1^# fim Rwi>hi ®csr iwinh 7 ^ ^4«hi ®f 

<ijj\s<]ijff -^jii - 5 ^ ’jRjukis ®if ■Eftft ^ 1 ?r tops csia Hl 3 <wi»ii aiai ®ca SiinH 

*i (^ ^ftwa ’’ttpna M^<c^ ^ ^Tft ®ca ^fi sfcjflsi <«tw 1 




©tI^nSsH ^ 

R*Jt^«l srw sR^rnef^ I <maa- 

A ^1%*fC^1^S5t, Wt, m « x nftf^s W?fT; 

A attaia SjMWM 

A cataa W^aa 'Q akaa mar atirtil mtfaa >w<M!4> Pif^vo^H; 

A '^rtWJ’l^ijNiJ^I foSlfta, *lfi?Sf \0 ’ftf^ 

a i «w^, ^rr^®Trr >q ^rnTirorpr -31^?^ ^st^ ; 

A aftalWd rnlfSfo ?T05tf% « aw ma*0T 1 

9 km aiafSfsjpat awpa a*a 1 i£j <?t^ <?©mat fai^ aa^t aa-aiia afaata « aamla m%rr 

« atta 1 

'olPtol (a*) : ^NiP^ 5 ^a 10 afialsi *f*1J ^*( at^T 'sll'tol 

^4<iixp <®a « a%ia afcftwd w 2fcaiw%r miana aamla care ^ca ^tfaasra ^§f^o ataarca 
ataj aaa a^are ata i a€a# « j^ajaM^ aiwitad war awa aoflwa ^ca 1 fotaid « aat 
aa^t cm&KMM *m 'aaaiSt afamisa ^a^a^a cata^ w 1 


t<atia a*a 

1 <atia al^al 

ahHtfw 

ala 

irij ,g\ , 

(am) 

cal^mfS 

wtf 

(am) 

iQj.a\ 

WR 

(am) 

afamtm 

(am) 

caf&t# 

1W 

(am) 

wR 

(am) 

Pw/aaalB 

^o 


'OO 


^.<t 



ii^/'so am 

am 

jfi>/vao am 

il^/'so am 

il^/'so am 

ii^/oo am 

aw** am* 

8o 

So 

8o 

ioo 

ioo 

i(to 

maitai *wfo 

\J 50 

°io 

Vo 

80 

80 

ioo 

^r 's 

(to 

'bo 

Vo 

(to 

(to 

\bO 


i(to 

^oo 

$.<to 

ioo 

i<to 

^oo 

(.'ffl^/oRT 

8<t 

(to 

So 


vSo 

8(t 

99 \/m 

vSO 

«<t 

(t(t 


^O 

80 


(a) = atmwta mtaiaa amFmtsa if^mm 

aRaitataa ataiaa amiwa^Ka arnmm at aj^mma ^aa 1%f% a*ca 4 Ma a*at 1 <af& 

The Institute of Nutrition and Food Science (INFS, 1975) < P'£ < P 'Q a < Plf*l'o ^a>fi> ^ I 3% 
i oo '§JN SfcflwMj ^#7TK^ fefetfs af^TR f^^taa <MI *«|t* I 
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i.H 


*0 


*A 

i.o 

i.8 

io.O 

bo 

(TTSH 

i.8 

0.0 

o.' a 

8.o 

\8 

*^4pl 

*.0 

o.8 

i.o 

8.0 

v$0 



O.i 

o.O 

8.0 


<mfi> 


O.i 

^.O 

'S.H 

*0 

fta 

HA 

O.i 

o.8 

Xt.b 

&0 


*i.br 

icf.8 

*A 

** 

*HO 

♦Ml »ll* 

iis>.£ 

*.8 

2>A 


iii 

fi># 

i&A 

i.o 

i.H 

o.\r 


c’tr-’sn^f 

**.0 

*.0 

i.o 

- 

ii8 

far 

iO.O 

iO.O 

i.o 

- 

iHO 

'^f^’ s It??T 

*fr.S> 
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- 

iofc 

hiFrt*ik?t 

ib\£ 

iO.O 

>.0 

- 

i<s>8 

w ^«t 

OA 

8A 

o> 

8.8 

OH 

»iiun ^ (^) 

>A 

o.8 

o.i 
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o<r 

*1?f?i ijwi 1% 
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ioo.oo 
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- 

S>oo 
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- 

- 
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«mjhj ct «il% 'Acn to ?m- 

A *lt*Tjfrsft, »lto « a&FfoW ^i ^tm^HT i 

1 

A «Mr 2fPT *tlft «IH TOT I *tlft wot ^ffer *IM JR I 

a Ult^i >ii*t^i*>Mfe,CTi^*F^a&®ti «qtp»ir *m i fU-Moo 


%if^» ■*n^fw Ttf Sot i 
































































































































efhftwH 




®l® ■■ ** Ifcvs *jfl® ®iPi®t ®a *nw 

VftflHl 4M (diet's ®*WI*M ^sa i 

’jf&d '8 |«|^Rv 6 GfW 

W® (Goitre) : *1*1*1® qfam 4^Ff& aWl <<Hra ®lall%Mii <N®a e|%WB sK^tlk 
^15|^T WHMR**la MGb Ra sfflrts <«s| I ^ ett+ HW *ltf®J 4*11*1* Ullk® 'fl||«llfe*1 ffl5 

^®®t*M Pl^CHU 4$ aWaft C*WT^W I *1*1*1®'$*®*,^- i. ^* 1 * 1 * 1 ®® *.lBftl®*|sf*|®| 

i. WT *1*1*1® : «llMllf$>M* « SjH ^C*l ®«WT Slfaf 

'gjfer awiwi *swfl» ®rn wr *wi3i wet ^pt fla?r %® ^*1 
«\o§\ 4t® »uw ®w*l®®pn 

4!*ic>iRi ® ^cbR[, PfejiDn'oi, ^®ctt w®, il®T w ®ac® w Hat, aft 

R*J(WH »lHPl* «ll'o<W*®|, M®i^Ul VNCHlOlffll *®HT 4 GItPta *1®*1 1 

m^ricwb sH mPi *tt*i c*ta a% ’fmPu® 

a ®*a ^ an*w sn»c$w TO a ®®t*w <nwn* *nfl* ww ®f& *inwj 

UMlIII 4lClllf&*l OPllCTt PTC® *ltd I IS® f.<f : *W® G# 

15R(® *|<1*|® : ’ail'islWHl ^TW® $*CHH ftPHPl* ®Pf 4 aW®3N 4 GTtC*BT *l®*l*lt*ll ®Plt- 

I?pi , *r ^ ^ ^rtfl?iT ® w i 

« I® less *tslsrf «i^lO afaffautfoe ^tcalf^r W 4 siHs esrt® ®at I '*ilra1l'&*i^* ^IWW ^Itsst, 
PPH- W®N, ^ I 

*I®*HI (Night Blindness) : WJIRh ‘4’ 4il ®®la *I®*HI att ^ I *1W1S*I® ^ CKfc® % W 

I^pet tot 4 aw aft ot*it ot® i *3®' c*w*it*ii ^r, *w ®i«it® ®i«i a*ir®m 

®ti cwa^af^^mowt^iwi aWBT ac? c*la®1% awicfc w i i o^cai *i®*mi att*t?r ®®*f i 

Rj'giRi *4 ’ «iwi oth- 'srtc^r c®*i, ®ft®t, ii^<ifa, ?ifer ®»r («n®t ®n, ^*it, 

"Rrf^ ^spsr, *iieHi ^ajifit) w m-m ®n , <if«it, atm®M I&kiRh ■ ^r*i^f c* iz® otht i 

c*rc*T ■5*rc*i ® aw sitew ®apw^ i 

StaVt*! (Rikets) : c-^lcil ®i^siw ^Ji®d»%ri®f*)® aw I R>G|RH *ffe’ «iW ®®ia ® aw I 

®rcar ^iwri^natn « ^wsim ctww, »ii=T si^l^ ^ 1 ® 6 iBi=t aicHi«f5T 1 135 , ^tm^, 

1%®, ®®|8|®w ot*i ® ■$®ia?r st|?f 1%rl»if3w i^’ wsw ^rw 1 ^t^i tfsia ^c®e 

®f& tlwR 1 

^tpsit ^ ^QTlt, ^ ^ *)^wl %"W ^3T «lta® ®)V C^C® ^1«W, ®PW ^*Rf ^ 

«i W4 *pi<i cro 41 km IS 4 wr ■w, ^)®*ijPiT ®«^f 

® ^®w"r ^iw 1 

'Pl^om HRhIcH BtlRi ‘tfe’ *fWRf ^tlBaloo I -i<ihtI«<pc<p R>^H alW®Wt®tatl 
>(%*11t^| tt||\o C^R SI®1M MffiH 
^t-5> , 4^n«*H «-io^r 






'b'b 


CN p> . 


M^J^I (Anemia) : 'UMlHA CPC*! « a%Itcaa a$l«M at «Wjajve| <fla# atataa caM I a^FfWt 

(PtWa <«PH ^a^t Wit W Wl <wfa»1C'»C1 aw featCgltfawa ^ *lMfiWs1 ^Hla ^Pf ala, 
atcaia ^o$am fatoPH ft** (03i ook afta 4 cata caat aia i anatcacn aiaiaw cakafi^ ^ifstcoo 
o«iw o$ aM aa i fajpw 'Q a»aiaa ^rspp*^ akatcaa 4t c^H cat 3 ! aa i catena affl% ^»- 
?wnr«t at a^tawt a^iaca ^w atca i aw- 'swjfta* ^aps ^f&^, ^ro c i, cak aro 
$aiata aam cam at ^ca, afl^s l 3 !^ at a^a# iikaicia atca catwa afaarc a*a ama, awt 
afta, a*a aa^t Pi*jtmi atca aatw afaaH c%3a wt ^ca fa^faf^s am*jcat ctat cat i cam- ij%®t 
*t^»a a^at, atatajat, maat «ta, oflgr, cptca maaaa caat, ateaia ^ ^ a*tt tkflft i 

4 cata atatcaa war cak atata, cw- a^w, ma, Ifesr, fewi, amufe, aaaffr, ^sm, 
ca^caa *jw akat i aftaa ■omt ®iiai ta^fm at ^oatf-^a awm lafw aca foflHM* &aa cw a*at i 
stcatwa aca wt^tcaa aatmf cak tataiaa^ &aa cw a*ca ot cata atata a*at awBr aa i 

?m : ^aisajmw HwiPt ifi>* wt taaca acb^t^i ?jf^a acaa capita wwa a*a i 


naiwifo 

^akat wtfa ca, am okumw aj^ « a% era i 

#t afaaft "*1% ait? wiata fa% aj^ batata caw a%a atak 1% <w? atcua aaft aj^ 
^amtcta wear aiaata akat, catfik <^mpft wt#a tamn a% f*rw atca i atfk Narnia tafc al^ Rt'o 
aicaati 


c^mt wta af^a fa1%^ aa aro i a^ batata caw -f^s sm i ^taafe ^asas ^ 
aap# i ^a 5 f^caiaiw (iooo aia) atf^a ^wf i f®St caf^ca® a^r asaw <w aap# ^tcaa acatwa 
i oiror oUt ^cai Ricaia>jia9 1 fast aj^Raaa <^iw ^taiaa«iw aaiafa aw atwa i 


cac^a aiaacaf 3 ^ ^Rwt^a « aalacaa ^aa "*1% ajcaa alaata 9m ?m i ca ^tw aiaacaf 3 ! w caf 3 ! 
^Rwif^o o aa#» ^a ca aaw w caf 3 ! a% ata aa i 


'aiaicaa cw ataacaf 3 ! ^latcaa paw aiaiar aca i atwaf 3 ^ aaaca oiaat paw, laaw, tf&w, 
cal^i w , aaw atw ^at^ajcata aft i atwaf 3 ^ <n aawa aaw aaia®ia war a%na a% 

aapaa? 


caf*ia aiwtpa aaiaca a% aaaaa aa i ^saK, atwaf 3 ! a^ocaPi a?wifi>vo « aaifa^ aca a%« w caf 3 ! 
aap aca i ^®lt atwa ^aa lasa aaa a%^ aicaa afaata i ^sca ft tltr, pat « a^st at aaca a% aap aa^ at? 

af wtwt to at a#, ^ ^jca aca aif%, o aicaa attroa aa^ia ^a, ^at atc*t, l^ltaa^ 

afe aap aa aca awaa i I^a ^stca? 

f^jmta3ara mm\ aiftw 'sm-a^a caaa-^a, at aaw w at, 9m ^natwa ^m-sftda, ^Piw 
l^t pw i 4wa atca caf 3 iacaia awtpa aaiaca aifw aaw aif^ ^a i aawt ^aat a% ata 
w atw i «at a%w calafaatas a% aca i wr catwa Maas -ft alaata a%a acam asr aam 







to 1^fl» Rq«w i i. *. *t§s^ to « vs. Tom i cto*j 

■*(#^ writ « ^im^qtim ^jhfai^iftl^jTOi 


^ (Joule) 

hooo ^f = b R»c»ll i q«1 
iooo f^wl^i = b c*rtl^*r 

i fTOl<WMft = 8ilro ^fT 

= 8.ilr 

i CSf’tl^f = .oo8iV C5J5fl®j®T 

fcrwn 

^Voo fwiMhlsi = W ^jfT? 

^Iroo R»C°ll^»jhI^ = ^Iroo X 8ilro ^jfT 
= *lr X8.ilr 

W*fM TO, TOM Tlfoqqj 2MTC*M CTO *tfW© foMlepI I 

4ctot booo R»c»ii^jhR = 8.^ frot^r (3M) i 

^ $*tiTO : sif^f^r ^rtsj^t ^rKt -p(f^ eroi i ^s, c’IMI'q, to 

<TO^TO Wfl, *lt% ^Jlffa C<TOlft$ I Wtt ^ ^ftlH *t% 

TO |£BT 21^1% CTO TO I 

to « to : toms^w© ^ f^ 5 to, f^r to to* 1 

fifej TOj tom ^ $to*t RnjiiH TO 1 cw- ijq, 1%*r, c*MMt ^©#f 1 to!to 
^^TOJ^^4^$TO^TOl CW-ff^, acqsfStl TO 1, r#f^5t«Rjf^TO^I 

^ « ^5M TOtH l^fer : ^ ^TOFM TOM «M ^ TOT ^ ^ $TOR ^ *lflTO to 

^©T CTO f=to© TO I TO fqf%3 TOM ^ &tim « t©M *lftTO TO ^JflJ MtfSMsf CTO CTO fTO ^ I 

TOfr 1M?r : TOM ^ ^HtTO « t©M ‘'if^srK TOM *M 1 ‘T#t, Ctftffo « 5% qsj|«# ^ ^ | 

TORM Wt 'Q *#M TO# ^F17 ^ TO %TM TOtf© TO I *Mt TO, ^o TO f&\5M TO# 

ft# ws to i Miftro ms $toh « <#ro «i^iiS 1 *o to ftsm- 

i<?.8 5jm i T#f(^%) 
b .oq, Sjm CSflf^T (<M%) 
o.^8 5fmC^(i.^%)TOl 



i<?.8 Sfla C^fCa 5 i<?.8 X 8 = fci .'bo <PjhQ 
i ,V!>* S(la CSlfta x 8 =<f.^b'^Jl«# 


'bb- 


g\ p> 


o.*8 Sfla (PtW o.^8 X & = *.ifcasrt 

^i^R, Cafi> <wl«lRi = ^.08 

^ftaica, i firt aatafa — ^*°8 x ioo ° 

*o 

= vd 8 £^.oo 
= v® 8 <?^. ^jhQ 

iooo twitaaiafa = s.^twnsja 

VS8<?^ <wh1*i = i8.8b (Wll«£l (3tn) I 


ftaprofir (bmr) 4 rt*iaalt (bmi) 

caata eft (bmr) w*im am aftea m^s af^a afaarc latfa am i affr aia 

t-iawi (BMI) am cam *flsa « ^a^ ^ lacaa am i rt, a?a flaaam am iDcim 

a?awr ww\$ ca^tcai 1afa$ aaca aftasi tacw am ataam© a*# aia lataa am i atcaa 

^sf *3 ala fa%I 4 $ ataa®' ^ *iat i 

■famflaalaftfa 

fti^mimatacaaa^rtLasfta, 49 a^l-wa l^t « wwi aKm ^ | ft<*mn?r art* wtt cat® 
<sp\ rta mmI®* qtXb aiaaia a^aia i 

MWWS fa^aala = \ij<ftH- (ij.fc X'G^a C^fw) + (i.tr X^Wt (7#) - (S.WWfW) 

C^CaGIS ja^a^TtsT = b+ (ivs.^x 'QWa C^f) + (<? X \5n>\o| (?#) - (4.1rXWIW) 
ml ata 5 4a*5R ^IVlIa Wf VSVS am, Sc&vol Caft mi 'S^SR Sj 8 C^f I 

^mtl^lattmala = 'b(t<t+ (^.'b X^8) + (i.tr Xi^) - (8. ‘IX VSVS) 

= 'b(t<t+ &o$,. 8 + ^,b < l+ 


fam mffr amia am lamam m ata caca* 'aiiwitaa tatm <wh9a Ti%r caa aanaia i 


*113)94 'SMttl 

art ala 

afasiftat <w 

^a'oii^ ala x i a 

^h<p| alastft, a$m faa caat^at ^aca 

^a^na ala x 

#lt, a^ ^-vs faa ap caatgat -^ita 

^TOjata x i.c-fi- 

SjFol^T^ £j $rQ C^KI^®ll ^C®1 

^aaiaatax 

«i'»w afe#, ap calvb4ta caat^at <wta 

ft«aa«iia ala x i.s» 


^rt^t ^*ma Mteflin? aa aca aat ata ata i^.vsata^aatafa^tfrt 
ata (i^^.vs x i.c*) at ^ovs^.i'b I rt, Slf^faa ^ovs^ art ataj cat ij Italic ^®1W 'em mt 

awre atarni 















##5sR ^ 

^ 

'srf^r wr, f®w, TOirrot « *tfta «ik^ tTO firo% i toito frrf^ toj biRTO to*t 

l^wro-ara to ftwt ^ tot to i ftararo TOtro *tfta ^o cw <*<? to i ifrsr ^ito Rwr 
to?t i 'si Men *1% TOTOpfo totft tot io-^o ’■itot aw^ifttro «ito toto *o cw «o ’tror 
^ c’ter w i hiimh wi ^sm wt ftararo to «, tot<j «iwc4^ ^jtot tots i enw 
toto *iRto ^ a ww i to toq wt to, e*ro to i 

Slfoffa ^iftf^s *|Rgft toT TO TO© Ra^TO TO <W© TO awTOTOPF® TOOT *®1<W ^*t 
TO* TOT TO I 

RaOTRTO'ftfa 

Raj5F*R = CWC^'QTO (C^fw) / (HIM ®tbV4| (RTO)* 

RCW i*<? (7# (i .*<? ftfcfr) aw (to <3*% 'QTOTO a|TOR ^?I RaTOlR TO** «* I 

fa*l»l«lft TOTO 
TO fitful 

iV.<? TOte '“ISICSM 'Q'BR TO, <#fro TOT SJTO TOR WStff© TOT I 
ib-.<?-*8 .& ^TO?TO TO*f TO I 

*fteTO 'siRRg TOR, W1TO W 'siRRg ^TOTOTTOSTOTO I 
vso-vs8.b cTOt TOTO *TO, TO TOlSlTO 'S TOTO ^1 2TCTOR I 

<3jfftwfa^€|?r*5?l, <#tTOTOTO c T'Q ^«ll?PTl^Bf TOT tftTOR I 
8o TO ^*lBr CSjfiSl^, ^41^ ^TOlTO, Vbt^1C«M %TO% SCTOR I 

RawR tow ^fi*r »p«itfro wj uv c^fw «ro tost srtor i ^ afctf « 

SJtTOTO TO7FT tor TO*JTOF© TOT to OTs tot I 

iSnb^i « ftjfrn 

^*t «tRc*M TOT StfeR* »1*C*M$ *tRt^s *|R?|S TOT Sib's | TOtf W SiW Cb^T S# I 

^sTOT TOTO TOT, ’I^PJTO TO, 0*ITO TO&T TOST ^ TOt tf^TTO f^t WteT-C^Tfe 

WT TOtWW ^T *I1CE5 1 ^ W TO^ ^ ^ 'STITO ^C?l I *lf^s ^ 

-SITTOST TO^T TOIC^ ^I^TOT ^ c^«T ^*T TOC® ’t# I (TOT <?l^ TOT Slf^T W&T 

TO# TOW ‘llkbbl w, «lRPl'o TOT sw W, TOlt ^^T IwIlH W aw^H fro TO W3T I 

’iStabfn "sittost ot^t «to ^iwi i "'ifWm wt toN^t cto, ^rto « wro 5 aro 

toto piw *ifian«r TOUT TO i 

TOTO ■“‘ifTsJfrft ^ I CWT, ^fm, (^T 'S TO^f ^ ^S#T I TO1«tW ’TflWFT TOT TO I CSfT^ 
W\, *fflfc, rfn^, -%5TO5f5T, TOT^flTTOT, >II^W bhlWl ^Jlf^ 'l^bbM WX I 

TOITO ^fj f^I '5[^s *gj^ fim I *nft^ « TOf>l^ "if^TTO l ’JRTTOT, 



£ '° 

i w I I wn i Rd \wn *w *i3) mu Rl&jj «wr 3*Ttt% *w*?r ^sr i whct ^rtm m® m ct 

m affcft aifift 1 cm i 4$ ffa « «n13m Km nw i afit to mt 
^toic^ <i4**h » i mm '5 rtt^ sti% «rfc* tim to ftjm cm to * mr <«rKm eta 
cmmi <Km l^mear mn 

mj i£T5R m Sltot mtffa tam taM tw, mWIM « «HmH 

^ w i *tmj wmt mrn'te mm 5 *ra*rt m* tai?r bto^*i wm 

wm'tcmmtmi 

?sm i^Wt, <?M tPM, ^IWS, W *HSW*t, m^a, mm %PT $B]lft m$ ^mwm 

s&to $m i ^r^r ^iwm c#ws, cmrn cmito Sf1% stot mj wK*t 

mrn^mrmi wi^ m4 mm mt m ta mtgrnj 

*iH^toisil <uM>cGto « mm 5 w*tt mre ^ •nsr i misto CTiffcum ^iW, pnffem carni^s <it 
tar m*t, ^JhPiiiN <*mhmU , >iH*im ^it-^pg#5, wifimm ^mwE, cw bha « 

bht ’#og^j w^Ft mm mr m i m*ip$to mc^ w#r , 

m^5^^$mjtffimtj*rem^mm«mi fcfi^©mi 

taJ <?55rH « *J0!^ W& 

4$ to mu* m*T 'mtcm tor *itoc*m cw 8 Ibii«h cmft tot*? mj aw 

i ^8>iiw mam «it-ife4*iM taT mcm « 'Wm «i>imto w c®®^ « 

«mtf Urn mm w l^s mr m i ^hwiww 3 ?ito ^r’gfm ^m*rtoc?m 
4 $ ito mt ktso «h^?t cm • m ?pi ^wiPr wiffc 'sih^w 1¥N ^ cw 

•nor i wra cm^t ot *n% mm ws % i m m c^twr ^t 

c<hch|v»ic<i f^nm -Papist ~s&m mi %w siwcm ftwic*, i ^rfwc*f ^rtwr 

C5®fHC5pfH^?n m ^*}T ^0 ^tf^s ^8, iqPB^ItilllU^, w (OTH, ^|%5, -#fl? 
« wrri^R, <s)% c^f^M) ^wti i cwrm, ^ t®jtf^ 

w to frm mj ^Trtm ^r -sim *tfto w yito^r i ^ c«etH^ to^r mj ^wiom 
ms mr t^t: i ^toim to ^?r «rat mit i ^#tf^ ^s ^it *ms tor 

^iw mm ^r ^r, ^r st m mj cw c«m «ic^f, c^p, ^st 

t^item^w wi wto mm to to ^ ^ mif%< cm^ 

^ i wnto m, "m « mmr migc^T *ir ^toift ^c5to ^ to ’im ^ mr 
<i>cii^fii^ c^r ! &to OT<r m i 

m cm mi « ^ to m i n m^t ^r ^nc^ ^nw "sim to siwr w i 

wM hhi ?m m c im ww#*^sttfswi 


^rrwi « mfto mm ^r mi ^fltocm fmi^m w ^ mm 


«|ertoer|va n>tf*m\ «ft^i «sroff *rifes|<wo ^ C#M ^iWsT 

*fSk^ ^fls« c^tw ftfrrm f^pt <?pw i wi i?w f 5 ^ wra fwM <ut^s ^?r 


« (J5WR » ^Br V6IPI4I fHtb CTflT ^PIT I 


twh/R^I'e* nhtafto 5^1 


A. C^i^H 


«. ?tf*tf$tj? s to 


8. «MHlPH 


fr. 






WT « WICHi ◄i^tM *M 

«n% *ifta wt ^r i 

wit « ^^8 «ni*tt 




®r%m5)«i 'st»ii ^r 


TOS<T Wf «r«(K wiwi l *¥"• 
TO’rfaR, c’tKI-^TfaR, ^t i 
wf®, *n%, «w ^5t 


I 

WT^tT '^''ttTTH" C^rspT 

*nfl>, «tt%r Mr ^ortft 



^ w»m>*u*rt ^%'s, to 
^resrto* ■sr< twlfw eito 
to^FFtfh to, ^r 

t^nfw ^T^stto 'SM^WlfJr's 
^mra i 

Rww <iml« w 

%l^5t ffl3 TOf | 



^ I 

torafw 

«ftf|sf <jj|i>| tf®T 'S 'GwuJl *I|<HW 

'3HSRT0ltW5tW I 


'S ’ft%WI 

'SIHdlWlPr's 
I 




^fstom fan^si ^ 

«N«to ^t I ^5f^o 

Ifcffcffr | 


9 ff% 9 f^ AW OT^T, 
^rtw «i^f%«i'8'9iw w *nw i 
toAfa ^T ARTfl 

*tf^r© tom wm& ^mm 

^i 



torTtoCAWtof 







^ MMJjPIlC* SBrlS « SW S»HI»ie*l Sffi 

»w«wis 43t*il«w 1 ^Prtw sihj otfB^ « tea ctW ,B H"4I3 sW waa i press wwflcsi saisfil 
aisS^sreastcasTi stra* ctmcaW « c^ls Sscsffl «» scs cat®1 sa*, sa*r e \m*i ®i^j«IHi 

|HWI>b '441 •IMIW I 

Sft’StS'®* St rfmror (Digestive System) : S1*ngSJ S^Stm ^lOTS W SMSMCS SfiHl*** St 
S1W 4Sflt StC*l CS ^13* SlSlPU StSEfSI ffSCWt OTSS SlSS $SCS$t fcSlSlCS 

sftSs « c-nfas sa ^iw pURj^sai scsi *5 pURj^iPi « <K«+fii alPsa sspscs Hftwi 
pUfa^HiPi igs cs w SUI SI^W CSS SS I 

pres ijstca sisj pnftw saw tos wffll as aai:- i. sifts* ai&ai'e a. aisitiFto siftsHi i 

i. sift* aftst : sisjgsi s^wsaca %®a wsj IBsimi as i aas^ (BaiMW *c«i sisis^ osflf csfr 
1^aissft«teasi sisasft « seas scar <*$ fawi sihh^wi sm sfts^sa i 

a. amtaPra* aftm : aisi«A<$> dfts sftsicssa ft§)a sis i sflsis* acsa <*H®fi$s sipoa aisisft^ 
ftnw ^sif^5 ssre® sisist srea i ares sresia afflfr ^sisR ^ it wot pres ajascssi sas 

SSIHIM ’’iftSsSS I «Wft WlS W4&1II ®S*I R'Sd^lS I 

cffifcwstcffifcRfa : s?Ww PtPf SHpw R*y* ^rtR«rs caws csWq a»t^® i 

<W StSlS 'WJPII RllflS : 

(Mouth) : s?t ter pHR>4HiPta ^sa i ^sisis^fe^isiift 
<SS*f& S® ftjj St 'BSui ’SpICS dtft> Slat {.sRj'o Slw* I 

^SMSW (Buccal cavity) : ^pRl %, ftrSSt w StStelPS StC^I 

•stcst a'sr? « satisfies stsi sftstw ssia'si ^ca i stares (Bsim 

SlSlSI ^BT <SS S1SJS*5CS* CSfit CSfi> Wt Sft*l*5 W I ftrSSt SIW^PF 

Htyutty IBsiw siaWJ area cflRR^mawsreai ywaaw sWWN 
<$& (iHBfits wf sa i <st sJf^wr ^tcsa to cwiiipw sics « ftssia 
Pres i saf^5 1 «ihwPs Pfcs^ 1^*^® sisRresa Pi®P w sistpp fSf^s w 
Ssss^apf slsjsr w i slslacsa UlalPH « w5s stsw s^t 

SRSlw 1 s?S PTCT I ISai <?.&: SGHiw"«i 



^1® (Tooth) : hhspics sstbca s® ssf i sn*^ -sgres ^Wssraa tsca « l^sa ©isles swsrtw 

i^sresp#^^^Slwi sisspres i tl® 1 3?ia«c^i sWssIji Plaits R'Slasw sc? 


Pics iv- sscaascsi^nift ^iw i 
hHpw ^t# ^ ^ia sacsa i ssr- 

^ . ^"i •llw (Incissor) : ^ *1ho Rw SlSlS w1» Ij^al <wl SS I 
S. CS^T^ta (Canine) : ^^t^caSlSla cSjgTsa I 
S. S*WS*t (Premolar) : t'+qH 5os <p|*i ^1 S?T I 






(Molar) : 'STlf^ W5W C't^pW (?W^ 

•jitlw ’“it'i^* ^PTCT ’oilwi Hi® ^"ll ^ST I «ffll» wl«lt*is *il^W|t*i ‘jJD , tsivIU C5*T*T, •jTt 'S|£|C # RH 'S 

«a etaH nl'o OIW | 

*tltWI *!&•? : M ^ItWS fi^ft ^Pf 5ftW I VW- 

b. -.Tr^afrm'sM} 

^ ftoaow *TCt « 

s« *1® OT*R$*imMW*lf$®®r^S»!i- 
T. w»R>*i (Dentine) : ztah« w»R>«i *ih«p'"W 

smith wn 5tf^o i 

*$. <ii«iM«i (Enamal) : %.wi wl cmjR»cis 

vHElwM <iMlW«| 6*11 TH «TICTI 

<i|HlW*l ® CH»W»H «WWl», <PJhPl«lh 

413m 15 «Q to froft I 

*t. TOWft (Pulp) : cwftcia ffe®UM 
«K1» T4H«M 4W I 

« ■®i3R ctw i m*uw c^pgh 

w\ 

Piwt (Cement) : Piwt HN<p v il'o e il ^fa?l®f ISar £.h n flit's* 

wsFW** tojt ?fw i Piturt^i thiwij ifi® mf®«5 ^nw she® i 

*N^ (Pharynx) : ^*MUW «l0Br Wtf *H% I <#& '<ltWS? *l*lfic«W TOta ^HlPlO* 

C%^l 

^TlPr (Oesophagus) : *N^T flfc® *IH«MPl *1% 1^® HlPffiSn «l^lPl I tW? 4t 7 #BT W 

ftor *ii^iPk» c%? i 

*ll*wlp| (Stomach) : «I^HlPl « *fc0lCa|«1 <0®^ «lflls 'STOBT I «W sllfk ^ « dPl^pn 

•MPta aiftat 'spw?iT hjiP£«¥ 01H «nc® i ti^iPw crfa *kwim « swum ^iwiot 'qiwsec® to 

w •fltH® -wa i «lj|P3Hail*<r (flc®1^®*R *IHj *10*11 w *i*l*i®l *w I 

'8W (Intestine): *IM»«4Pta *IGRJ 'STCJt \ »T^T ^ilHMl ^tPf I ijfir gftH 'SRC* I 

^IT:- 

Tjgtw (Small Intestine) : 1^® *p^T, MilMMl I 

■^tar 'SRc»r i w- ^ecE^m, « tPRn^r i «t£tiiatn 

^Jr-bo, 




<18 


g\ _ 


to#r «aw, <$& 'supm to ^ tor® \ toto<j ttwjct *i^«i topi <4 rr ^jjmoj^ 
^pm ?r ^bmhiw ^ cto i «fatiiiai4i wsnSter wr actor® ^ «ttc^ i tom 

tot i to to^r ato 1 tom atom^s arnj eiw w i 

< ^tlT (Large Intestine) : tomfcsm *BT fflW ^ *fa f^fs C^rf&T -H^to ^ TOIt | 

tofi> wt to^ i w- tom, <& m « wfli i toit>w ^nca ^matosi ^ tori 
* 11^ : C^lfl?4HlPH <^afc®toto4$%*W$TOltaii;i 

C’fH^sff^ (Degestive glands) : CW alto <Pf ataj atoRm* Wf can v®lta*lt<l> *ltofa ^t 

c’ittotoa ncn i anw* c’fttoatojimt ^pir- 

a*. «rKWf^ (Salivary glands) : JH^Wd mtC^ to CSfl^t aMtsto; ^ aCT aiTOT « to ^aR^rTSt 
MJlWlfD^R, Cb|i||l«M to ^H-^31%# « fb^<M to 441*1^1 ^ 

toa ^n*ow ^atota ^a 1 «n®nstto crop am, amt (Saliva) tor afato i amt atm 
Ultom mlW 4^5?% « ’I# «I1OT I 

«t. mf5 (Liver) : W to $aa totaa $ata atatoia attn Vf5 toto l 4fl> rnlmTOW 

wra a^ aito i *flw in atoi a^ta* ^ ato am to cata* ^snastca f^t a^i 
a^ata* maf& wff to to m^® atoi sito to ^ cattoa amt ttoi sm*fc 

«lR®t*l mm??lJ (tot attm I 4 (TPta toPT (Bile) fcofa a*ta | toR tofa 1 V 5 

to t®ra aimmto fltor to, 4ta* arniam ^ttaamam mat aa i 

m^rsa toa m?n toiPi at tom mmjf attm i 4attm toam ^mt aa i toamatam^tato^to 
^iuRto 1 toata totoa mrnRar mpm ^ tor® ^r 1 ^ ^f®-^ 5 }im toisi ^nro 


^I'ef : C^flR5<q>v®casq f&v£| ftto ^ <^R?. G3f*to® I 



^rf® toR ^st w 1 '5rc*tT «n^, toR»r, « ^ito wt swm 1 ^ ^ 

tolto^PlTWl SlMl«fW ^etfe-llw 4W «IM|^IM «W1 C=T5T I C^Tf ^T 

ctict T to* ^T 1 ^Tf® ^fs H^iw to molten ^ wi w anw 1 to^i ^hctw 

stor® w «tw, ^ifk ’ton ^wi ’ton ^ 1 ct*r it 

9 ito? , p«tPij ^r ^r 1 tow 5toto ^rnm < # e r® w ^t ®itow wiw *itow 

^twt w 1 'toto ^jini^wi tors ^r® ’ra wito tom ^iito t^to, 
tors « '*ijiwiPiiii^ Hi^d>ic«rHvifDvo w ’to ^®tl w wto ’to cw c i w 1 

Wf C5RFT ^Sflsil ?lto 2l|^|cerC«M t^l ^ *lto® ^ W <31^® 

toRmi <t|«lM ^ jc^n«wl NUll plilfaj^© W I 







erHR'SsH 

(Pancreas) : 3fts33% f*to ^5Rlto totf 9 ^ I ^ 

4^% « <jw ftwl# t^s^o w i ^*pm 
^tofirr « ^rsfirr 3to wr ^iw i ^si^pm ^ ■smrrc?! "?i^o-^«jjm ^#1^:3 

^swhim 3m wi 

«npm ($u$ 'sfsjjm *r f^s^s ^ i 'sfjjjm im flH^, ®ito®i « wtost 3tw i 

|*PI3 *1^1, «llfa<l 'Q erl'Slil 3IG1J3 3liHk<P ?®m\ I '®|^|\»|'Q ^JT-^ICiW »l|»U'®i, 31% 

>ii^Mt, C3^si3 a«f% ftwt ^c?r i w§^f 3% 'srf^ 3t?itsf%i 

%wt w, (?m- $&m %¥3 « ^5Kr ■*nfk^§t?r ^tter 4 wtr 3m 

3J|ES43PM (Gastric glands) : 3JlPda43R 3M>->3 Pm 3lto 3tW I 4 #*f cttu? f^8^s ?pj 3Tltos 5R 
3t 3t^ s 3 7 T3lt 5 f < #f^0 I 

«Hfil4*i1*r (Intestine glands) : «tylla|4 3lfte 1%®Tt^:-^ ^3$% m& \ 4 $% f^g^s <rcm 

3t3J 3l?to to (Digestion of Food) : <3T tm ?lim% 3to3 C^ffto ^T% W®^ 1 5%, 

«ig%, wmmiJ mj %NS- ^I7t^ 3t ‘SWSflt^ 431 3t3?Pf 3t WW $3j*?ltoo 

to% s&s c*im c n^rMr 431 53%r m torm 3§ e F© ^r 3ft3t3J i <4 3to3 mj m^o 
m ;g3% w?n?r 33t^a ^r 431 *w^S)t'o cm c«w to ^ w®f i^wsw 3m 

3*^1 Wt >13331* w i 

3^3135 : ^33*3C3 3t3J, to <3 fisr*3l3 tofc37 fNW wr 3l3J3>$ <3$ ^Wlil ‘# c Rs *3 I 

4 w coup ®n®rr f^s^s *c?r , «rtwM to ^ i ®rmr «?«*! w i 

®n®mi ! 5 mI^ ^ i^Rwt^r *m \ ^ ct©»ibi« w&tw ^ 

i ^srif^ "^r c^ wr«t?r ’rf^ssr ^ *rf i 

<#& flip C*lM®lPl>1 (Peristalsis) s^m ^#15 W to ’tt^lto 3m W I 

C’ftto C 9 ^ <3 3^=1^ TO ) #DW >l|i|W5j top ^ ^ I ^Ifaoo 

, «rtwM ctot 3t^3i^ to i 

3totto 3^131^ : 3t3swito 3Ptj 3?r w?3ifto 3ji^5<Nf^i etw 3jiI^ 5^ ^s ^ i ^ 
mn 33H <?r tos ^ot ^rr- 

3K3M ^:3T C^t 3Jl^C.l59ill 3FFC3 ^ C^ CWf I 

■frtof C33tol!?SRW c33to 31^0 ^ ^ 3tolto c33fto^ ^ Alters ^J 
3lsc<53 ^f<5 <pw I 

C33f^i (Pepsin) : ^ ^ 'Sflfw^ ^ 3t ^slf^ 5 ^Mtot m\ M WM 

^ TTf C33^lt^ to 3l^o I 







^ti ^firt turor MfailMW w Mj|R3<p aw 

cflwt <im*H»i i 


^jg^j <^jwT $*1^ ssrfljFiT ^ i sttW *a^ 

dH^ftPW ft** Wf ^ fls TO «#*5 ^?r I *IWSI® ^ ^Itsr (Chyme) I ^ W^W^Ul 

^c"i*r ^rc®r ^nlB^i c©*r w ^piw si wi *m i 


^jlu) 'IRHI* s HInHA CSfW ■>ii<p^'w ^lofla '^Sc'S'ilM 2fta*t ^ca I <H ^PRT ^SjJM^ fflCT ^*li5lil 

*ns^?R ^s^Htcsf i 4 $ 9 ti^ «nu»ican wh i mm at>w <aH«n^sf m\ « 

mGHim* 4h wo# <nw *a^c^ *wrtr i 


Piw^t fftw ftipp i ^ srSte ^»na 

MIMICS W MfiHlWd 'BMc-q^ w OT1OTI 

■pw » nm c^ *wwfr ^ ^tt^npp «nft* ^nw 

ftlw WI Wl Awl Pumwh w 

frlHHl *1l^t 1 1te«l ^l«f ^tm >1“1!hwa «HI 
ftwrtu fljfltfl 4 wfo wurf c^ 
•TOf *MIWH «MW Wftl ^pr I 

c^ %5Pre* «iHc w h iHl^wlw oscwt ^Rift 

tiiPlw « Hfflirc* *10*1'® #u i 




g%^«nwj?r 



foR<P «rlfiq>| 


ISar ff .&! $Pfcflw gfl^s i *ft*fj‘ « ^ *roifa otw 


^jm sot «uinAm « tH*rc ^isr* dnsn^ ^ i , ®rrf^p aw ^jisiftwr, 

w5®f, *uM*fc®r « ^pgsm t®nt^r KFwta »i ^mpr^ «nf^ ^iw fiMPiwa *iwwj 

c«twt vuiuAmi « ’bw c*K5ttc® i 

HBMrtf* "ItoJ dm m *w«ft,uw fanfer M&Mt* TW wr, 

cimwtMT MmfcMWFT <#qf&s i ^ium toxHBIu bhPm® a$en»u»i^r giE*n» 

^*iwi ^ i nftlt FN pm , si*owtw wIBuh siPwr imz WPt^ ^tPr iw 

^tw i ^iw *n?f >w 

*IM b« i 

<ii' / i^ s , ®*ilPi <pf RCii cvH0»n> 'Rat ’ii»i s»ts I ^PBlI Rtii cHiRw ?F5 q^c'o ^Icn I C^ 

vir l^iiCTfl mfbm oiiRw^w swcsf «if^t ^bit ^*r 4*f cyiw fitet i ctict ^ siwtia *ur 

^ m i -nl*^ ^«rrto^ si^if^o ~^sm *m hiRh crtBtw 

fpr •Wrt «S ^Sl «wrfw ^iPPFT ^ I *|PMST ^ %fiH ^GI C^IW ffW 

<W^5 ?WSft <wa 4«ttjlc« ^IW I ClWCfa •» MI^ICM CTI*ICT C^ I 

^ucai t wwm CTiPft awisR^ RI&jii ^t i '*tiwia ^Rta wta 

TrtW CT *1# (^l^ttC 5 ? C*||R'4 I vo|^a| sffW ^tfSra, Wt®, Wt (ipWl^Sf I (£pj^ 



r^ rr 1 } « 3tfR cW rjcr ^IHnQvo Rsm i wf Rftj vi^qjo rcr Rm < # e M 

^ri 4 $ rr rrmcr RR t Rtm i ^Hmm 3mtRRRmi 3ft3R to Rto rr i 

«ii'D<M t l : mito riujr^r mtcftaiRm 3to© Rt rphrHs® rsrir 3m1% Rrnt rI'D^rr i 4ft 4Rsft 3 &r 
T flR Rt 3flftt I <^TO C3tfft?llRR ^8^5 4RRlttRR RRCRltoR W RftJ Rfi>R ^*IWPT ’itt'FS 
RR I CW- RJlRltmt 4t^, ^mlR, RRtfc 4to 4RR ®RlRR R^?f RlRtmj CRRR fR% R?m Rfto 
^ i 4 rr mtmR csrttftsitRR f^s^» 4-tRtoR 3«tm Rifsft, <^r « *r#r Mr rr i wt stcftam 
CRlCRR Wjfft « Mr RRlR 1 ^ R^CR I WI CRRR ^fm rc 5 i 

'Rtto wuft R^iam r*rg %t^s <rir Rt RiSttlR ^rgf%*n <rrt <rr cw- 

: 4m ^rai ww Rm Rtf% i rht Rjftm wi rr rt rjrf© to i cw- Rft^to 

w^t, l^5t, ^sjrra cam, 3&acaoba wnt, 4^toa tof%, wtRtmfE^R i 

C*lc5$ $3caa ftca 4 1 * * * RJRt, mt* tfftt, C 9 !^ «Rt RM RR, ^W! Rftt, RfR RfR '©ft Rt RfR R'QRt, RR* Rftt, 
^ cB^ $v»j|fl| '4I#t<fe|?I ®|*K | Rt<m#t Rt '5[tgR «|H>||CsM ^l^Q ^gftR f^«Jt m*IT ffa© 3tCR I 

'5i#t%t Rftta wv Rt aftm rcr ^©t Rmt- *iffc mm *rt Rftt, mtm© mim© ^sR^m Rftft tsto 
RftRt, RR3ft 3fto Rftt 1 3«n«rw ^Ma aw to asm 'vbwcsM rrir^ matt &aa cw aftt i 

WlRftR (Dysentery) : Entamoeba histolytica RtRRs 4 ^ gaRa 3tftC®tlRT 'sftRt toftt RlRR* 4R 5 3atR 
<ui4ti?9*iii< ^T I 

H TPt WI3, Rim C5R1 (R3 wr, C 9 !^ RM, «R?RS RRTJ «R1^ RW Rl«Ht « 

4 caw af»*iw rt ^t ^mt- RtfR *iw wt, »tm#f « ®«vi^cr 3ifR to c^© 

Rsal, RR ’ft ^0 RftR ft! to ^5Rfl 9 l C^s RftT, ^PRPT^s RlRRHl RJR^ft RftT, Rt'QRft 
* ^o « RiRftiRR *$$ <?m\ i aw ismz® ’ftM R^nf f^toift rir^i i 

RiJiJiJCVol tgf^WRt Rt Rftt ^CR WftN<t> I^Rft^© Rica I 

(ftsl^tto (Constipation) : 4^ C^tCRf toft (ftW Rftl RRR ^ftl RftRftt ^ «ftRt «fft \ 
Rl ^ofts C#f I^R RftRHt ^Rt 4 RRmtm RRt Rft C4I^<M^«1J I RsftCR <ft4<*lto ^ Rim, RR1- 
RftRRft <RR (M^ ftftCR, CRRRR RRtR RftiW CtUf Rtoftft *llR CRftR RftCR, C 9 ^ RlPft W to 

Rtmft 'RRtR wm to to «ftm rr mm c#t RifR m ito rcr, Rtoi Rt Rftm, «r(to crirj^, 

mftmft Rtw’iPi Rim© Rim© R?^fft© rcr, ftimR Rf # c ft^ RtRft Rt mm mfeito r^rir r^irrt 

RmRsftmmwRWi 

m^mitoft Rsftm rr ww rs^riw rr i Rsm mics rrI^r rrwi, me rtri « rri rrsr Ri^Rito* 

R^fRRft RR I 

4 <ftW 3R><HW Rt Rfttf© RCR Wf Rmt- 3ftft RftRt, 3^ RlfR RR Rftt, RI<M<l(R, RtlRR, 




rirctoi, c^ro, tot, rtot, cto, totrr, Ft, rsrt tr®nR rttot i froR® to wiwr topt tot, tftr 

FRlR 'J^oTO *tflF CTO^Tl I 

*lilP3»4 TORTS (Gastric ulcer) : TORlS TORT 9 ltRTO% <fl Rf W I TOR RTREtTOR 

TOTro tor ’finite tour 'suRrr ^ i torr* Rr tor <q toto frw RtroR rtrtoR rt w , toto 

^P& TOT, ^*IR i£TC^s sfflf^ 'TORlR tor I 

4 crtw crcBr Rr* Rmtw rirt w$5^ to i "iiR c'Uft rt croetfiR rtrt otor rirt 

RtOF I TORlR WlRN* TOR rR TO^® 9 T1W I TOTO RATO'S rR « TORR RtW JJ® R*fc TO I 4W>I>H>R 
(Endoscopy) RT CRR? TO 4^-CR TO TOOCT «fl CRt*t R<R TOT TOT I 


4 CRM 2IRTOR TO^S TOR RT TO^O TOR ^®T TORT- RsiR's RWttFT RtRT SlTO TOT, 'siRR 5 <^©®T 'S TOrI<| s '$ 
RtRT 9 lRTOT TOT I ^TWPJR, 9 lfa^TOTCRCT^lCTTfcTOlS*l1'QSTRlSI ftsiR'a RtRT SlTOt RW, 

r#, 'Pwirofl? tr®nR ®oeen> 9 f ? n< siro cmw Rro cmw, tortww ^whm 9 iRiR*f Rw, wi® 9 i^r i f 
^isil RfwrTRw <n aw star* tot rto 1 


TOWrRrT^RJr (Appendicitis) : C’tcBw TOT Rw^R fTOF ^TOCTO fRRTORR RtW TOW rRs? ^jff RtW | 

to^crr «ii*icsm to^ tor 1 towrRwir wtoTOt rtrw ' 5im 9 wR>ii$fD>i to i 4 i* riRr 

bttPiWTOlT^TOTO TOt, RTTO ^ TO3RtR R^TOTOT TOTOt; ^®t RtF TOT to TOR TOT I ^«W, rR, 
S'sJlft (TNT CTO I 


4 CsM slfc^lM TO TOS^FtR RTO TOHS CRTOW TORI TOfTtRR RRlR^T eujllS) 

TOtotitor ®f^ « at* i«t w ^iRrfFfwriR toow toc 9 hRcto 'rrrirwr tortot toto tor i «ijic*hI&wm 
wrr rirnr 5 tor «*fl» cro& pp 9 itw toi en% totj 'smw? writ to^® aits, to^^t’Iw 

TOS 9 Ht?T I 


cm 

^R 9 i^#% Rmm c’ltw w i tototo ^tro 5 sterilro ^R?r c 9 tiro i %ro to* ^igtro w 
c*n>ifR, '^stfR « R^i^R 9 ^#% tew tost i ^R?t c 9 ^ toit, ^®iwi* tot, totots t , 

C 9 ^ 'JtoRfwT*?, ^R ^R eiRgt, ^TTO TO^, GH% (F^T TOTO >, T TOUT, WITOT <?NT OTTOt, 
TO® 9 fT ^ITOT, C?ft ^5 TO* ^j?T ^T tToTlR <^NT CTO I TO TOT 'TOR 5 W fR "STCTO 
^ RT Rw WRW 'SftTO I 

01% TO 9 lf^T TOR C 9 !^ R^ TO5 RTO ^ST ntRT TO I TO 9 lfT^lR ^Rr Rr 9 ftTOT CTOT Abl^lCsM ’IrM 
^rlft ^Rrirrs ^r crrr tow to I 

^R TOTO RT%R1RT TORT RlR TOT RmTR^TjjTO TO I ijjTORTRT^fR R^lW^lTOTRTOI ^IFTTO^T 
RTTOtR TOTO *\U5 C®TOT, RlRlR TOST TO® ^SRRCR CRl^ TOT, ^RWPTTO 9 flTOtRT RTRRjR TOT, RlR 
9 ITW RT tlR TO^'TO <7FR RTTOTRIw Rf TOR RT TOTOt t®3lR RlRRlR'oT TO®PRR TOR 4 CTOt 2tl%WTR TOT 


Wl 



etHR'ash ^ 

Wtafaat (Diarrhoea) : m&ft <W^3a®Ea®la felilftal 

^a i mmm 'Pp3?rr winter caft i ®taPat cat%r m cata* aifa « aaa cafata ^nr, <rosa 

^aca at® i wi cats aift « aat«ia <mr caa i « aaw Itfom a*ai 
at sta Giif ■snai's cat® atta i 

aa aa ai®at ataaiai ~$m, mm afa sjeat, ip t¥iw *iwr, ^a « l^sat ’jfrta mm, catsa m®t 
^ta* ^sut, cm <*ta ^sut t®flfa ®iata ^aa*f i g# ataia at at% iS^tvoi cat® m at, 

*iip®*iiG»®G#Rt<*o*sara^i 

ijf^o aift m a*ata, aift-ast, cat®n ataia cata, ^alt^ atat-ataa atasia aatta, ^ata^ta sit® 
mm cm <n cam R*sia imw a^iaat caPt atta* i 

®i*ifim cattaa wf caat ftta a® ®i^i®rf® catte mm aiiaita atesttapspaan^stai *m*m 

aiwtta 'aN^ifoa* ®nai»ia ataaat if* £®fa mm ajtatttaa anta^ si^tta mm m i aittastBa 
t5##f^wtoippit»i $ Fm q^aiS) atiatta mm sea i atiatta 

aiaitar m i c®mr tt®^ arf^t® #»tta ataia anaita £®ft asat m ®t c®rtas i *psrtfc aai attaita 
atts ^nsr aiiaita fc^iR® stats i ^a* lafta atfa, <to m Fitaa *|®t, ^ fssft aaa ftf*its atf®t® 
«a ajtatta t®fa sati m i artatta arnica* w ca laaatwt sta atat aaasta ®r scat- ai®at ataatat 
a*a at seat aw ca#ta* ajiaita Sterne® sea, cai%t aft w anatta mm m m\ atta at, 
ento ipa ^«r atsattat, cat to sanat mm atsait® sea i ®ta%tt cm mm aaa w 

a*®ts ca^ta* ai®f^ w to sea i 

cafBt ®i5.ait*ia ^iiffsrc*r ®iaftat sa i iaiaj# cafBt c*ifl? w*t ^r 

ti“i»it*in^ i <s\ caw ^#g OT'f^nc® -^sm m c#t i «a caR^lala^oia 

^ i m ^fHivp^iw m?m m i 

:co\m\ w^r ^ca csjf«!aw mm ^®fa a?a i , «rtaia^TN^ mm si«rtii®i 9m 

c*iM5ia ^ofa asa i 





Vo 




i. Sf'SC'lfl 

*. $f%FRI «MJ ^T® 3 Ml%r ^ifaw ^?lfi>? 
VS. ^^ 5 «(tii#l^[^^? 

8 . 

<t. dUe^HlGIttC^^r? 


*Mlyi 4 $*\ 

i. 

^ <?tt i 

i. CWt faRM C^# WiW>lfa$fij«H; ^Sf w? 

<F. Wt <. <?fc 

*t. cm* 
cMf^pr^r- 

i. •^dJIt'SrM* spstw 

ii. Jil*KMtsM vjl'Gficvo 

iii. c®ilc^sq 'q^faxlfax.'s 

i s ii *t. i s ii 


L • • • • • 

«I. 11 'Q 111 


4 t « ♦ ♦ ♦ 

^r. i, ii s in 


fa cos sfaH^fa v 1c\s « s 8 *T*^ 5K?J3 '5 'qs Tit'S 

% wra ^fHWKt ^p*r m <?NT ^0 *tK 3 T I ^ W C^Tt * 1 ^ W( C* 

CrtUS *m *Tf I 

s. ^TMetNiJ <rn C^T IsGlft M 3 V 5 l'oM ««!<:*? 

^ . fa>i3|f»H ‘<T *t. fefclftH ‘1%’ 

*t. Is&lfiM *1^’ 

8 . ^HerKi^ safawiw T-srf^js orf^et c^ 

i. 'q^s 

ii. ^tlsfSf 

iii. ' 5 J®Tt' s n^ 

ftm <mfc qfe*? 


~$. 1 s 11 


«T. i S iii 





b-i 



i. W: ^iTT^r ^TSITT ^Tsm ^sfet^ | >g^t [ 

«Mjfiic* ^Btsr «J6elt «f% cw'tw wfifa ^ ^ ftilftvs l cwj 

Slt^faT *R3J « csmt^flt ^ I 

<P. C^Wl^^C^'Hl$djl08M >W<Ml*W? 

*r. ^rffsr^ ws ^ ^fm ^rra ^ i 

*t. et&fctt ^tm^lfspFlsr *1^?^ f&t <UNJt^<T I 

erl^c^ <?m w’W'S: <msm ®mj i 

'm "SKW ^>TSft#5I «ttc^ *IW ^pf^rc^«q^^[«nc^r 

*IN5t, ^T « ^ ^fcsT I 4 wot foft 4^5R SuH^RciU I 

^ ^miw stc?nw%f ^sjmi%f 


®MJ «M<|*tJ % &tim % ^JftJt <F<I I 
«t. $*WH ^fl% ^MlCfW Vlkf#rt®lil $tal >W>UW I 





HWI 




— S&^T - bo^I 




«l1& sSMIle^lil ^Wtt^lt xitfc b W I *llft « 

<?prc flSHflf, ^JWl5»ra cstfa «$j^i csfc* ^D® «nft « ^t csfc* ®tt®1?r tflMwl 
cw *n®l?r **w *it*u «rc*t «lfiw« c®sift «rSk 2 fcsl^% i nHww 

•tfsta^r 4fant tenit'w vwi ^ i isfaf « iih^wwi *ri§fa5?T i$ ^jiciw «nwiw fi*w i 



"nmr aa^fw 

cnft® *nft « 

»Rf *ti®m *ib^w 



y.*w *iw)uu mils «w 


<n clw '*il*wil- 



• 6|%W < #^PRI <fla*lt fl dcfll»?*ila's| ^TWJt 

ifiWI 

• $fi*i *s I 

• $f%PT *llft « a(far *W<f CtM Stf^KT « iSRT 

• vm *v«ftw *wc^r hUw 

^Hl -Ml® *IBTC i 

• $faPT *llft fl *|tf 'S 4* 8tCSI|Bf%l®t 
<INJ| <MC® *lflW I 

■ ste^tpw <fls*iT « ^iNn^^at® *nsrci 

• owm ^jsflwr Rtswi «w *tm i 

• awm duiMhi w*H ®t fulfil to ns 

’IBRII 

• SfaffalflTOewMSWl -wc® *ibri 

• HH-WM. TOMS Wft^TNJt ’tBKI 

■ im biMfrM 4in tow toc® *ifirc i 

• Rl^q siws ZsP $ j sjH;I TO® *tBR I 

• TO t^Rcijs S’tsi 1%% TO9 to Ml&«i tog® 
UTOI 

• TO1lM« ^ ^ »1IHlf&t* TOFW8T ^1% 


• ■sjmc^ to toi«m M*\ toi® *nro i 

• *lfa 's ^isf^^Tt spat's *ltTO I 

• toPi* Mi*i»l®®iw ot <w *i4wm to* «iI&miI3i® 

®t%flTOTO?®TOrci 

• Hff WMM TOblt'W ^41 Resell TOt® *IBR I 

• ®MTOBmTOWTO5®TOi*i 

• WlC*P$fll*W sfrlst'8‘1, %lT t ®H<p|Isl'a| ® TOTO^ 
«4-l1 «Mt® TO* I 

• w *WHW C4lWC*lrt1C*M ^(Sl+I Rcfl^ -Mt® *lfiK I 

• ?Cff «p^I'B|R 4®I5 « v*|lv , l ^iWJt TOM *IBR I 

• ^ffPl* catPls wt, *m, slf^raiW e 

lfeWH +fll® *tl?W I 

• ilfofew ^ frw RtSUH «W %KI 

• RdWH® W4BI *l®Bm ® *ih*imi; 

^SIW ^ WWMIM MftHMf® wfl « 
*ii*wwl; fi«nH <mo* *ibr i 

• ->iRta>'®it,s s<®bM « ’iH-ncsit •vac'® | 

• iupfbw ^ 1NM «MJ R» JICb'a-1 ^ 

»ia>®'i -we® *n?R i 


$)<%sh 




*% r*r to %r i *nft ^st % %^s to *rt i ^rtsrat wift can^am #tois<i 1^1% i 4$ 

C31i!%lTOfi *TO<n bo TOlt *llft I 4 TOC'ft *Tlto 1^5 WF «% TO I *1% *%t c l TO CTO ^ 

cgricftfriro ^f^o to to cw to i 4 w cro; %l%r ffim\ to ^r *r% 'siro <m 

TO RTO I *% acirtil tojpTO TOT ^CgTORj TOl- 

ii c*tn$t*nro r% *nro *% %?r <r$ i 4^& can'BiaNii^? <rjito %ire <% 

RT TO *llft RilTOtTO TO^ TO^s TO I 

*1 sfcTOR « TOtTOOT £%It%<TlTO *%MTOt *tlf^r >W<ttl*fRto 441 H44H4 I omit 

1 3^ 5 ^5 ~^5 SRiCI'S *1# (?W%5^ri 

vs I *l^^^ff%^l%1%TO^^to*%^^*ti%II 
81 fcfkn* CTO « -5TO *1% Vq%5f I 

4«R 3?J TO, #TO?1 TOJ TO1W% *1# CTOR « #TO *tm? 2RITO ^FKT TOTO Rlf& 

cro *iPr c*im to i \sf& 2 %n rWfsto c“tm to >mm to i af^n %# toi $to$R*r, 
tor, '5ri%g^ e t i 

i I (Imbibition) : 44* *1$ ‘‘^TO ^1% 44* 211^ *1%© ^TO 4*ttk %> *1# 

cfer <?rc^r 1 ^n^rsrr wif^ totc^ ^errSt?! ^rorr ^rr TO«it ^tror *nrr^ ^®?pt *iwt^ c^ i 

*lPr CTO I^CTO I 4 Sf§TO4* tTOt%R TO I (^CTO, fVl% 

<#% *RKf 1 44t wr *Rt% wfltf c^ tor wi *ri% tour toi^s to 

■to 1 <rtoh§R ^ csin%m <Mc*i^qft tor $vi<ii$Pm sfrora *ttR crh to to ^ i 

*1# CTOTO 4ft 44*ft 'SMJfciJ 2%rf 1 

TO : TOR aftTO *lfTO 1 

^*trot : 445ftc^4ft,TO44Tc4C4TOt^i i #i 

tor s%nft sro to^s tow 41 4 tftre cro to# rtot 4 *fat 4 R i 



TOR (Diffusion) : TO4 4^ CTOC«i CTO ftCR TO TOt TO ^C?f TO I TOt 44 

^ TO tow ^fro to 1 44* jjpf *i%o c^ra fro %jtor tot$ to *flft ftfft 
to to 1 <rocsr 1% ^ *f%s itro *nfro 1^ to cror i 42 %totortoi 

^ 4TO C^ 2%J1 (Physical process) I (R 3felR "STlTOsi CTOlt 5CTO C#f 4TO1 
CTO TO Wp ^TOR ^C?I TO ^TO RJT*R 2%f1 TO I TOW « Rl^sb% ^1C*f CTOH 

*IR% C#f TO^f¥^ 5^1 TO TO WTO 5TOR f^ %CTO RJ% ~$$m St^ WTO 
TORTO1TOI CTORt 4^ TO®f « HUM* TOR TOTO OT *11^ TOR 5 TOR W 

(Diffusion pressure deficit) TO I *1tTOT CTO%T %TO 4^ TOR R*1 RfBtTO TO *1% 
TOR CTO *n% CTO CTO *HfR (to (RW I ®fici5l *1# C“ftTO TOTO^ I 






(Osmosis) : ^ fa Wl*Ml WR? ^TW ooRfll fa C'fUl'f 1*RR RT 'sjt ^PR 

I'&f&rMI 3lC*R ^513T fay*H 1ST IJlOT «IW fVlfi^jCfll *£C°T UlUtl ^RT 'ecfr I 'TOT 

if tq&PI falft»l ^ ^p?fRr RR Hffis IjMOb fefaui ?fH t©RRT RPIR 
rrih 'sflTPir^ipr c*ic^i ctr i^tor ^t fa caimi imt tom na? <ijf& Rfa sjRn^%i 
afanti 4 afauftr ^1 R0 c<*tc^ lift W to 1 4 aifetiin; #tas rfR ^Te ^RrwIm 

♦UMwEfcMQ ^5m Rt?T I 1%^ mttvA till RtRRT 5R « glW t^, <irc*fc frW C5»tJ *tft 

(Selectively permeable membrane) "f^RT «ihhl TOT ^JT «kt B i R»%w1si ’*TC<0^ ijstHs 

r*tr ^c?r Ric^ 1 « ijUTOj* ^ sm frmj mrt w rum 

TOT ^RT, gtw ^1?T WGqH %5 Rfc^ w^lf SRffas ^JT I ijMCTO tTOJ C5f$ «|(ff 

GW TOST ^BT ^ *Moa* l^ 1 RlW Rll 1HCTO f^CT* iMlfa* TS1J1CT 1 4lRFill mt ^tT I 


$lTO*T : 4TO*!> «I|«H > GR, t'lGj^,^,^f%l 

Tfa : MR RtW C<plts «llwflS(.‘lsi 13 ItH I 

m ftUI «W«|P4MRR1« I f6A« TO<^ Cl»W «||%2|4lM4 SRRRI'Q I 


<#? « cim : fcftor 11 ft c-tm « ifiet »m cim 

'srfrat lift cim RwlE i»ic^ «iic»i «tH<i 1 


1%3 stfantir ^?r 1 «ii(fliHM ^faritf 


^) UfadM : RRIimtRT Rlfa ^5pR5 lift (Capillary water) ^|3T 'SflRJlRBT RWlRT ClW 
TO I SjC-mMfl W[ «n®& (TFtRT Rim Wt iflJl&d ?jfa ^ I ^ WT ItTTO CTOT (flRF lift 

wicw ftw Ufa® ^?r 1 #®tir wRiUcto vain)* <iM-i bM miJf^ sjf® ^r Mtctw 

(il'ttlM <JM^ t>M VJlUR) #i|»1 ^Wlii "rial ^ 

<5\*& ^ ^1 4 cflro i%?r ^1 pt Rtf^f *tlft Jfiwlw *lcsi r# c$u? 

sif^mr ^ ^ stwr wi <*rstw *ttf^ -^pbi 

(Cortex) slWf l 4 ^1^f5c<? CTR C^RNil ^gR*t (Cell to cell osmosis) *Hl^ 
■^PT | ^<p^'»|c<] ■°nf^ «i' 0 S'q«p 'Q ^RT *i|R<pI (Vascular bundles) C%^ TfTST I 

*tlf^ (te PfRT ^5T ^RR Rt*ITW ^lRI?r f^RF « *ttc*t?f I^RF 2RI^5 

^c®^i <n«tc<f *ttft *tPtt smr w ■ s tb®tn c*H^ rR i ^ ^iw Rrg^ 

H&tll «F|e? <FW Wll, 'aiBil^l « I 


*£lO«»|w»|lsfai 





m 'b.y. *tiR cim « «mw 


Tfrorm 
vt16?f^n 






##ssH w? 

a) ato aw c* tw : ^rftosa ai% atca atoa ato aw caw w, fa^aw vjawia 
to caito ^tq ^o 3^ Wtos caw toen wit <?nrn®r tow awr w i ato 
aw c*rtf^o w ww tow i caw aam gfT> ^atw aica* i wt- i i ftfan caw « * i 

atocawi 

i I A fail <?IW (Passive absorption) : ®tow 4 StoiT ^awla twltto « «lfa|W staff 

$%i aift caw aw, ca*tM to#ta a%a awm w at i 

* I ato caW (Active absorption) : ato cataca ato aW atocw WJ Cto $Wg IWlto 

’•to jawM ^ i 

^to ’Ito^ : ^to *ttoa Wff® atf& (to C*Hf^® atfa 'Q *lto Wt 4W «I 2|3^® atWM 
t>aibaw> ^n?n 

wwt wft ^itcaa c«c>i t*w aiajca aift « ato aw $to ^awa to* to i 2 K?aga W,ta#^a% 
« 33frsf toa w cawaa fcfkaa aFsm cto; aia aca to%t «rm*tt a^caa i ^wca aiwn aifa cfto 
caatw ataj a^o ^r 1 2 ta^ atar tocaa tog ^ataw afaa^wa ato ^w a*ca cjptcaa to i 4 ataj 

«HttlC»M Pl«HC*M *n*!JCT Satft® ^ I &fkw tog foa WH GpTCW alaTW 1%*#® to* 

<wstatw ^ai^a aw i fctoa toa to*a cfWM toa to*, toa a*cgto cfwcat &\m to* 
<*iwtocaa aianto ^aiaw a?c?ito aaKf^wt $ata at to ca ca 5 tcattoF 2 iai 1 t©aai 

toca atocaa awietf iM : afWaa M ^awta caca* «rj 3aica c^rncai aarcta 3 aiatsa 1 aitoafaw 
aacW b*iib*iw toca afaaaa aat aa 1 toca aifa « afaw gcaja 2WTsrto®ia aat ^ toft 

1 ^ 2i*f ?m, tqt *ntt « ^ito *wA ®fki«i ^iw <?totws wot toin^ 

to cw ^w 1 4*rj *ntt « ’tog ipt 1 ^°iww to *ttft « <ito caito 
«ifoa^‘t 2ito?r w to etitww c«ww «aw, 2it>w cgfc^w m$ to to < n^®m to 

ctoi C3^itw 'dtFjj froft ^jri ’iM ww ^®f *imj ctfiw w«i to istofi tog cto ^ 1 

«rto>l 0®C3|5T n CfflOT toi»r CTlPit ^ (to Sftewsl 3pj 'SRJd^s I *q«fn7 ^lt 

^ ’itoi? fto 1 

<> f|f^ « *fp|e? *|*t 1 c% (Translocation of water and minarals) 

t(^[w 'q 2K?^h ^rtos f^r trt^'tt c’R^ft 1 «il«ei^w<i siftom ^ 
to *nft caw w 1 yiwic>« ^itor 21 am ^ ^ 1 atataiR ^ ca^ awietfii ato 

tto ewwi wit ato ^ c*ftow aif^ caw *N% to* wimi ^ tto ^®a 

catoc^swr tosif^s whc^ ato 1 ww aifa « atto g^l'gv© ato aaaws tMmw (Cell 
sap) aca 1 ^ata wat wsiwr <to ^toa tof^ aiam « ai^m #»tw c%m ^®t wm 1 

c^iwa?r ^TtcfW (Ascent of sap) : atfa 's ato ®w caw a*w 1 4 w>wa tog 2itom 2i«iw 
to to ^aww tos ^o® «nc* 1 c^wca^ ait ato^e ^® atw 1 c^iwi alitow 



V4» 




i) *nft « 4ft«rwi > iv,c«i ^rcsim <sic^ gwg *iftggg ^®iig c*NMt « 
aj ^pbi *ifiH*H ^gi i grog gic*t ’sd%gg*r, grm « kkwh $^rtft gifts 

^tf^wr cim « gftggpr ^ftgggfe* i gfieaig gigt c*nft® gift « 4ftw ggtf ’gftggg sifting 

\gcgw c*ft^ ging ctiot g*R ^g i <Sr c^ig cg^^r gggtg gtegg cg*iwgigi 4®ieg c^rg cgw ctiot 
• lift « gftw *i*irt w® w® 4gsggg giFig gftg*g ftgj gcg 4g*.gs|rog gftgg-rgsgr cgeg grsig 
c>iCTift*i -wig c*Ng i 


<Pl«t : v£f«c.l ?R vSt.'eH'l I 

•HtoH : Peparomia i§f%g c«ql'o°i , gift S ^JlSPlft*r I 

*N% : 4F*ft CglWT ’lift ftw ^ttfs ’DfeplftsT I 

tfrtft *W Peperonia $%T 4»M*lcg ^ C*H 

gifts? ^ t?i «R^mr ftgdgcgs w orcg ^ « 

gfag^ csiw af*? *p»m gram pH i 


sra 



W'a^tce 

■iw^rtrgft 


gBw *nft 


Jikniwsmg fcsgifrg «Mrtr «® w 

cspRrt ^ripft cercgg eg $ftg g^fow gifts&g gsig i 4 gift wi^ppr csegtgg gigreg ^ 3 ®^ 
^wg *rcftg *negg grogs c%g gig i 4$ grot girog'ggagg alter 4 gift gjggig g*cg 1 gi^c*^ 
co 2 s&g ^ giftg ^ ftftcg 'srtwig fcgftito cspiGitfli^ g#gt ^tiu gigj $gg^ w 1 4 ®gg^ 
4l*u Wtom Aft*} wl tcggigi bfeM c^fot 4 gigj gjggjg «kh g|gg aftglg rog ftgi<?l*i ^nr 

yNlPe "1%g Cgfflft OT9 I 4 *& "Wg^ gi*TJ giSF ’at Sftcig fttlg ftt“1g ^ gfa'® 

•Itcvi (HHraiH C*fTO), ftft> 41^ (^pi), ( < f®1) 4g*, RR>^ « %®f 4 ’•Mr ^it «Jtc^ 1 4l*rat 

4^1g OTM »1IC*1l^»RCdgC.*1 ’•Mr fl'blcg ®Rh 0IM4 RR»^ Wf v ira<llft'o ^ 1 

OrtniPiW 'ilWJCsr *lftg^T (Phloem translocation) : $ftal ^pr « 4W *|gMg <7^ ^CS ^a1?T 

4MT b®HM®l 4^*f& gj 5 « 4l<l4g ‘'1 1^55.1 4W 4M1J^ I 4 4l®tfiJ CJFlCUCT?! Pl»l«i «ff^l 

CfflCSR *lQw Hlft^wg '8MJ'S*l ’0(I*)S|| CBrCHft CT « CfflSR^ 

41CT*I CJFlC?Rt^ ft*H*l, >frfflWW, CyfC?R V UIWH41^1 « 41CT*I 4^ SPR3T 

Wftt^lft^lH *e *fl^*lt Sflfjg^ CTMl *i**qhP^i’o|(;<i 43IT 4^ftd ^TIW ' a Mj[6 ^ ^5T 
arlcroi 'TO •liR ^ft> ^ST I gcPt 0 <plwa ^gsw zllelsru MIPT MIM ft®f^ utopia ' s Ot?r ’SfWig 

<dsi*twi m wr ’^nggj ^ c 1 ^ ®ht cgsfw ws «itcg i 4 g^jpir 

4Jl«ft «ftft wi c# ^r, •Mj wlb w Rj| ^ i ^M^ch *t\%, 

4I1J b*l1b*1 ego? Tlftf | 

st^H (Transpiration) : *ttft ^ gsgt ^ ^ I tftff sfol^ glgt ^ slcfll«t^g *Hft 

MW^cgi Clifts •nftw 4ft ^TPiHr ®ftcng ftftsf ^i?r ^r i 

gig^lg ^?*f ^MlTOcg <iRw c^g ^cg egg i mt*tbt c P® ^ftg ct ll^g^g si%g|g ’sh 

glg% TOiar gtgjw 'gWWcg gift egg ^ <m stew gt Wh dltati 4 gig% 





cantar wia aiajw an? ^ur *sro*tsr Ifca «ita ^ar acata, ^fT-’^s'fk dt^aa , 
foSIS^jila apaaa « dft^jiia afcaaa i 

J) ’iw^ln (Stomatal transpiration) : Hl«la , a*15a>lri» , <£C*ra a ’IWlttoo ijfl? aa^Wla 

•aa* sPFlsnw *nwi <awaw ^war (Stomata) afta i extern ®focm c# kipwmh *o-*a% 

acaaaaa^lsia^aiarcai 

^) 8l^*R (Cnticular transpiration) : Sfocis a&rq** Rc-h a*W ’It'Sta $*lBf « f^CP 

W5fI*L*ia alaaH HIm* I aaaHw* R > ®n><J w i -qt.*n I W5fD<p"i t»*t ■vwi aift ^Mh»lcs ^l$ts caa aa I 
tfl dl3**ilw R*tn>Yila I 





lltf C*f * I 



Ifeff- I 


CrtRJCfl"! 

«qPfelPf>1 


wcwtfii •wJSji 


1&3H4*.©: ^Rfl> CflRic*!^ I 


«) ciRj^ila dt*q»n (Lenticular transpiration) : 5fa*t c^ift aia ■flc'os afaa OTC& otRJoti 

alw%^f$aai ctRJmc*m f&awa wrtfljfll 'qWfalw afapa «lfc* eian, aiarca *nft alter 
caGteii am i stpaaaaen 

sipaacaa ^c*f caaa awiaaej *nft ^ a^a c®aa 4? wr lfiw *itft c^s aa i 4 
ail^alHJ 'Biw^wi ®*ia ftMa i *$taa taiTJiypaiM ^lt*l *M -Ml am* aar- 
aO aiftw sbM4»i^ « a) sj*i<mwi^ i 

atltw *mta^a^ 

®far «wa aitw '■whh 4ia aiai hwhw j*s|R» a>w «itnaw ailtw *wa* aw, aat- 

i I «l*laMI (Tepmerature) : WlakaM at»T 3t*Wl*W ajae «iHW W I tstet 

aifl ar^ *iiu <p« awa*H sa&ai aa i 'amjjw ^ taw amaaswa 

m%iaw aiaa ^®t ^r ala i atn sfcaacaa ^)a« gj^sir as i 'aMatol a*ca c»Iot ^t«ll^ 
Aa«3 ac^aacaa a)a« afin 


*i (Relative humidity) : ai^ e^iaait^w aHaW « alp a^taam aM*l a'M'ola 

'■nrtfr4 «#ot aw i c^tcat *fla^ «q»nasia ai^w ^Ra* et^laaw aw 
aia*r ^sia anj ^t ^ w *ifts i ^naia ^%aM am aia*r 





*thR**h 


w r 


<tfleas , eai%RmsW : ®SC® 
w*1 «^lJMl»M qhri $)R«I GRWI Wl!f®T ^a 

^ffaPT dW^MS ^ MW ^Rl <*R^ wR altwi ^ <K^ m I 

«i wicat (Light) : ymx fcafatfce® ^5w <te»r m, wr sfewacaa ^?r m 1 1^ wwaHEj 

'q < PS*3f ®IW3r ^ adT3»*l1 ^*f ^Ml m I '“llt'llfl 'otfl'oCNJS wf'U ^TOIC^a ’“iMwS 

wd> i tut® 'siHWi *w i wimi ttAwuM ®Mateii ^owe sswr ttffom 

at&lRv® l 

8 1 (Wind) : <fc°i Slww i>taRwa Pi® ^CJT 'SlSr, <pc«i <st zlRsla ^*iw 

ma\ ®<R <*it^r trials f*r*n?n ^siateaa to*I3r^ 

V3i ic^iRo ^?f ® 'q-wKui fm ^ub i wi wfta* ^c?f jf^st *iw casr a?n 4 

shi&m ®M®caj skw*r ensure asnivshj wd? i ^iish ^k® ai^ii'swn ■f^rtjO 5 ! aia, wr si^r 

^ca'ami «ihm <iHit>w t*ii*i <iNw*i afeir^ *mr wcsm i 

•*0 ' a P»MiS*l sww^ 

i i ^ : ^Era-g* *n?Dt, ^la^r , «t^r « *wWlc*w ®*ta sfcw*R ^Ibt ®ta®aj xicU i 

*i «iBEw*w*or : «icai3r^?ijr, afcr « wiwd siew^R *iw ®w®aj i 

® I WlW4«Ml®H : *hTO WlW SCWaC-W ^ C^B? aft I 4 Wtt®a 

c*fc* aitJWMH *to« ^ca at* i 


81 4hM VPlfl Wlffri : <ti®t « ^*aw fcfea* am% 'STCWfa ^T Pl*ff SfcwaCT* 


^l?TQ MOfr attl I 

<4hfrl Wfewn frlM'k, 'MuH^itaki MRaM twlRe awm Oum ®ta®aj aEl*i i 


^Wr : sicw*h sifcim iB%t ct gift awiasiGr eaa w ot* ® r nat sptw w i 

: <i| *flNur , sf*ij »w^la <aa»IU ' / ic'o«f £Iin, ta^d! a*lwa worla 'e ^ 


: sweat «1hHk4 dJRtfW ^ fllew 

ISw *fihMawt *nR C5OT Re® toi maBr «iw*r «w(t 

■“IHtea 1 ctwIwh <iW Res ' 9 p? *(wi Rai dfea fiW Rea wilJw 

waat wwia Rw cbwRc® ^1 c^WH ?tnc® ' aja ott (««csw 
ew ^c® "at 4tuM 4*l*i Td^e® ^t •wtcsr i <a ’■mNHi Wt >w 
GJW Rw I 







\rh 


MMIW *tlE?J *11% (tffBt WX TO ^ *Sp® 

tofa : (Tns^ wwlt^M ^JW *HT (TM <#T ccm ^E*rN % ^ ^ at% *IM 

CStE^t C^TO ^ PlFbvsvSslW ^ ^!?r I «£TC® Sfflto HFtt OT, $%T ^ ^fo% *T»t TOt <#T 
OTHS ^1$BI «S W OT* I 

Ji'o^'ol : 

b) $%tfr WUt ^0 m I 

*) WC*||WM « ^ to^tol^t <WC^> AM I 

zlc^ii i*rMT> zNlet^ii «hw > H (Transpiration is a necessary evil) 

awiwn fljaj^ 7 r ro fc# <^iw w R*«i^$ <flkw mwimi 

f¥ff%r i£| sigs^r ^*iw ^w<fW i awnc-w w eri^w»i <iitoii "BM <ie® 

3e*ph "BM i 4$ Utcra wr ^fter vpiwiw atft « *ito wt ciw w 4 rr c*tifw atft « 

’^rf^TW wf *mq M9<I^ ^5 1 4 T^tE^sT ^1lBj% ^ *nft CW ^ 4^ 2P^o^ 

ftato ^S5i ?m w^i asw^ wr *iN5Br Esnpnfto m m ■*rfBf% ^Pfc ^ aift enrol 

^wj toi ^%r sic-xmcH^ ■smrrw a%toa «i44M* ^s c*rtfw w awa c^jE^m 
Wlkfll *R?1% *lto?lWl 

«Mjto, 4t atoft vBfiom ^ ^*wsr ^e 5 ^ ^toe ^ sow i cw- 

•nft enrol* ®or awiM atft ^?tie*tbi m «ito ror ^i aift « *itota ^riBf^ <m cm i 

4* w isfenffo -^8 ^o *nw i ■snfBffo at% am®r eiw ^ m to ac^tH 

«n*CTI 4 WRITER cWltfo a^f% %5 C^E5T ^ $ 1%CH3T *IM ^fk?f E^?f I 2tE^iE^?r ^5lE^ SlE9l«r% 

m to $o*m ^mQ «& sal^ui ^¥B i 

^'lH^Jfl BHJ R'fisl^l ^lflf5T 2tE3^RE^ ‘2fE?nw% (Necessary evil) ^iw «|R>^ W I 

»imtte**ra^ : W ^fT I iWHlPta W to m (W W 3^0 ^ iW C^tw '5I%BR 

« ^ Biw »M^|^, W I WT OT^r « -5#?f 5ftE^ | CT ^E^ TIHOOT W grf^W 

Wt "5^ ?w ^IWH'oal ^E®T I <4 W 21^® ^*0^ ^TT, 

^%®r iw ixm ^6 w «flw ’W^ ^r i 

*ih^ch«. if^ss^ ewt ^#r$ «^5 ^#pi^e^ ^e*tt %m «tn^, ^e?i 'snw i 4 *^e^ 

^Wl'oalW ^ ^R^^oat (Close circulatory system) ?Rt ^ I ->lbllW«. ?W ^1^1^ < #^fE e 1^ 

®r*ij 4^ fsft^fB ^ Cl> Gil'S '3T5JTT ®ltE 4 1 1 ^Rq^vscsisi ^5 ^R*tf RC^I 4 i) ^ 

(pte^ 'W to cto, ^) ^ti% < #^©e^ ■mwr e^im tow w 

ato^ 9 t^n e f ^e® «nc*r, vs) ^ tot < itot c t w 5jo ^fte ftsr 'she^t i 

<P*ll — b^., l §l<qRe8h V 5 ? - bo" 5 ! 








ho 


«mjMj ®caa iw aww tola apre tqsr wlfcl^fS aiaia*f i *a ®iw 

atala®l® «Rt1 ®W®at ?a I aat- b. a® ma?a® 5 r (Blood Circulatory system) : f»(Pl 6, aaft, 
ftat « to «lf$® am. ?. «|Pni|®fl (Lymphatic system) : afta*t, « 

ajtotoa-itfll ftca *lf$® 1 


W (Blood) 

ceiaar toa % ai*H o ^afli *ai$ a*ac® cma? i arait a*sna caw RHR> to am ac«a or ®aa 
*iatf caa aa ®it a® i 4ft w?, wi aatf i a® to, §*ito f aaPr, to aaPr « 

£*A«miPi *w 'oinT^v* aa i CTiBja toioJiRn to? aara* tola aaaca awa a® to 

ctoai 4ft ^laadt, aato ^aia^ to<r i afa£a to «ito*?ic® « t*jj i 


dm ®*iihh 

s® ds*ls 'o« b i Ml«rs > a B if s®j s®S"H 's a^caa* sia*ia *ws*Rs > m *ilS® i 


a$SR (Plasma) : w a<f% W ^-|c+ 444*1 <C*I I 
toa«l® awa "i®^4i am to 444*1 i 444t*i4 awm 

5-ilnH •lift i <a^t alfo i ato f^ i alf*la, fteracaW « 
torn ®t®a to g%® w*tla aiwi ^a max ca 
aartycal toaH ®tacat- 

b . ' a iiRs, aat- ^jh^r, cshRSPh <aaa <pi$0miwm i 

a.. jjc^N, e. &PfaHI 8. to , tf. R>U|Rh , 



c*ilft» wflu 

ussa 


s». ?4tto, a. 4H>afft b*. a<toi< cw- ato ISar : a«r« frHhh 

Mai, tqf3p5 i <ms\ caitoa oMftb, ealtoa aiS^itfiwft e ^ji>ii$mi 

totax *itoc*t aiwi ton at tox torca to ®T 4ftto asa maa toa enft® aa ® 
44*w to to to cmaa »i^itoPi®aai tttoa gajtfft otwwfljHl to to cm?a ^ toa « 

as^taBii 


a^Pto (Blood corpuscles) 

ataacma i^a Sl^ta a®a*PW caat ata, b) Will's «®<pR^>| (Red Blood Corpuscles), fl|w 
a®a*f®W (White Blood Corpuscles) <aaa©) (Blood Platelets) I 


b) pit swa>to : anawu sppia a^toa max wifi® a^toa aa«txr aa ®ca caPr «aaa 
'af^nBH ^SamH ^Pl4i am ara i ai^taa taif^® a^R^ia RiBlshiia aica*ar, caac® 

'awa'Ui ^raa m®T ft-®a® # t i ^aa*^ afe am caif^® a^<t>Ra*ta ^aaxt sii% ftSRa' RPifj)Bica ana 
<to i p^® aaa*toa ®ca sna ffoo caPr i ^gcaa ^iaia a%nwa aw calf?® a®a*to a*a 
aiwi ^Ht^sica Pfjjwa cm? call?® a®a*toa aiHaM eaPt aica*i 'aiaiwa #acaa si% ^c^ 
caR® iw^Pla'i aaaa aa, 'aiaia aa*ifiaita ^®f^e ?a i 


C\ ^ 


bb 


C«llR>S Rc^ldlRl , « ' 5 PI^ \s|$,’0|9||$,'i> *113 <R1 ^C3 I 

%M% : feuimiPH ^ *rawir uraf^ ^fl^f i tfliRvi tf®4pl4iii obi i3*iI3vif^ 4tocH *n*r ot^iht i 
ire® (^W)CSJlPM ^ WOT *®l*l'o| ^T <1®^JVo| (Anemia) OT4I CTOI WtiWdH ffiS ^ 

\^vS1uk-i undill <4 onpt^pti <n siware^iwTdt® w ^fjsw^msreniBRi 



C'llR's d®H®4H4t 'SI ^[» 1^41 


IS® fc.'b: RR>j| ^stis S'S < Ppl < l 1 l 

*) d® W4PI4I : m-iwi ire® 4re?f4 qnwir d® «rre® i qRiiftu, ^5 « mm 

OllIX® H®4l*l4|iT ©CST 'fliw^ 4*1 1 S|f% WSR<P RfyfililUl e-io *.Nta d® H®4f*W *1154 1 
'SlPMviBBfl 'Q *|I3i4|S|pMt® d® *®4ffi4l t®fr I m CT$, 1%® *fld; I d® *|®4l«i4l 

®i4ia wire® *tre?j ^ 44 *m dt4 ®=rc are® *irejn d® n®4fi4T ¥ttf ^ir ijwresr 

4 ?re® «tre?r i 4$ afNm ^i*r 4iidi>ii$e,i3if3i>i i ^® d® u®4pi4r ^ *ift*i® ire® 
d® *®4l*l4to '*WU1 ^FoiJWIll C*IW PlfcWlflllll OW ^JT I d® d®4f*l4l Otd sfctfo xo»t ®i® ®csi 

sMv Wl 4M ti^'aiJlR;^ *80 4M I 

®) 'aii4iw dflj, -^tm « ®<ffN i (flat «ire4 i aft ft®R4 flRflta m 

\ w <to '9|^b&4i «tre4 1 '=HPM*j'e®ri«i *re«rr ®3Fft4t ®?r i «i^bt& 4 i ®® ^qc® ^ent 
4ETI C4lWl H®<llD -llpifl *ft sjn ^ 'aMftR*1C»q dlC^ISHW-l ^t*T4 44 SJ4l« UfoUlfi* ij<u ftswt 

4hti nr u® ^t*rc® wit wr i ire® *ifon*r n «nwr n® 9 !!® w® w ^r i 

wi «im« ->i^*i 01% aiNHitifl *i«rtHi «nw i 


4t® : Ro>« 1 

C^IlT^Vi « d® <I®4l*i4hl Tre<IT ’’Iffoj : 

<- 

C^HniJ 

an^?n®®B®r 

d® <1®4(*141 

b . T^v3Q i *ll > l 

^.^I4l?r 

e. ftoilaSlRH 

8.^?t7t 

(?. ®|® 










K3 I CTO ^Hlfaf 41$ 4M , CWT- 

i. «|fl|t»rt : <?fltos^#W$fatoldlR^ CTlCT«lftlt«H ’iftw 4M I 

*. ^1% 'Sf’Mitt : tom Wf C^T^TT^o CT 4#T ^ <J^<R 

(Tii^m ^ w to ^ ^ tom *iw w 

8. 'oMs ?Wt : <mTO3 'sj^«rr «ii<qfi'o »tHlPt'o I lilOT <PC^ Rl«s| ^sroasf Rfojj 'srnsn^ 

^R> ^ ^^st mm 'srr^rrcsT otc^t * fro i « sms ?m\ 

C>1>I<1 $®to 4to « ^Pt% ^5p3#5 tow tol*H W I 

'b. <4tflH ’ito^T : WTfa HIPiRDh alto® tto »q® aim dHlilto ^t *RI 4$ «m 

*e$ to stroll «f^nft to^ ^srossf Ts^stf^o ^ is^ to^ £$to ^tror ^ 

Wl 

q. Gtff 2ttaT«f : WI4 34tm cfs ?J^4tot 3ton <m^4 #^f^ <?K4 

toi ^Fg c«h ^M iit-w mwr w <mro?j cm atorw **H4i ^r w i 

V. w *Plfl> %t : W C4tM «Wt C^CG C5ft"T 'Sf^tof W $mfG %TC® ^PlJ W W W 

*4*1*1 4M I 

®wtif ten* ^t ^t, «i% «mi aesum, m irc®sr 3*r ‘ft’ *irafl5® i roi^^imtom 

cGto*im ’1% <tnto ’its i mm 3*f ^t am $*r #? am $pf mr skuhr? ^pf??tT 

’iffai-ffifter « 9fcwtm mwr cw <to ot, to^ atto <miftm w ‘A’ ^ ‘B’ ^ 

«ra^ ^FGceri (Antigens) «ftw ifiRl ‘a’ « ‘b’ ^ *fWTO^ ^RJ-qf^ (antibodies) «ftw I ^ 
(ifteR's ^R5<f^si $*P*to ^ Ws w ^ ^t ^ i 
to# '4ti*Ul'a C>G^I«f iboi ^®T "STto^ (2lf s ltol 5 T W ^Bt ‘A’, ‘B’ ‘O’ «aw, ‘AB’ »q 
^i?r ^rFfwt i ^<1*1 wi^ <n «src$ «nw, ’ito^^f^ti 


« ^FGcerWif ^lf3^ (JNtrof ^PTf- 



fs, 





^Rkeri (cnlR,'® 


A 

A 

b 

B 

B 

a 

AB 

A, B 

(Rt 

0 

Rlt 

a, b 


'S’lhsl SO® RR>5| ^R>C«r*1 'Q if)Rj«q|^sq vS’lPHf'® I ^ 'oiNill sll'js 

ct*h- 

i. A^t : ^ GjPfer ?l^ A ^FGcw 'Q b ^F5<iR> sflw I 
B = 4 GjPhlircff B « a «I1W I 

vs. A, B 4[n ; <fl$ G3% UW A « B tflffcflFT *1CT «aw. CTlCTT «I1W Rl I 
8 . O^t : 4 elfisr <IG$ CTlPtt «rt^^tf%¥ a'Qb 


Rt#r : *w <p fulfil Hi'ii « 4iDv4)i< ^ippfh 



CT ^tH ^vs ^ 

(PI (TO ^ ^ 

A 

A, AB 

A « 0 

B 

B, AB 

B « 0 

AB 

AB 


0 

A, B, AB, 0 

o 


^iget Ri#tfi> to <?ro nro o ^i% ^ ^rc&r m tw *nsr i 

««IWSr <J®lT WM (Universal donor) I A B «WlMl ^J%?I H® Sft 6 ! 

•HSR I ^ ^®f%T s®alUv»l (Universal receipient) ^®lt ^5f I 

Wfi « *HWlf&t 4 RlW^ot : ^TWo, '■MBIVwl, 41 If 1^4 Tj^W ^ «HJ TOTl 

?*$Wt To iTC$?r *lfoH*r ^FT ^Iftr I ^RTot wm WJ £ TO TO 

*TCMl*tC«M StFItSR I ^ wm 'SRJ TO W TO tw ^1 1 

w w <&jim v^ Rwm i w*im «rt ^jfar to ^p# ^ nm 
^t«ow *ra& tot to on% to awr tourt ^ i c#n ^jfar flssr w to <ro ^ireito 

SIWI TOtTO al&llW TO TO1®R (Blood transfusion) TOI I ^ Wj 

Wf < 3 H% SM TOt *JN CTlPlt 011 % new « 3 fl^ *ShFt Rt ^BT GI 1 % TO ^HT 

(PFlRt ^t TO 3 ^*t TOlFfl RH I *TRt erfB« 1 V 8 | ^PS» ^ eH% 

^ >i'«N«ii wn to ^mr i <?ph- ^sfe^priw ^qtjt, 

stt^R « agiCTsr^iw RwidiR*i Wr® ^sth ^®nf^ i 






































feme's ac$a sonata ^ i w^ ataco ^ca ^ ^M(.w aata 

aHJ *1|i|||®r* ^TtW^St I OTt^aESaC^tEaTR^SCTt.^lt ’SRWim '=TC i R s W a^aaCSa 
S«||BM ^ <*TC* *ma ^ C<^ J® $ wg& W4T CTfflOHt a*ai® a$M ^ 

Ml3P4l^W e r «H»1C t lil *1*MlPl*6l SHII*rt I 

w ^mra anor cat% ae$a ^ aa, aesa <aatf crater (Rh-factor) « orw-^Ni^r fcafafa 

^*N(. r '< ^*ts PTOat 'BfS'o I Grt% ^WtHq aa^lla a® J i'W°M wo rc°i aMi 'S Stfala 

aesa^matataWO^Rh-OTC^Waa^Wa^ftaWai 

wth ^st aa* ^ i 'H& MtiwM ffiwa wion aa ar i ^ ai^oia <m 
fftW 8<to "ft-Pta® CTST W Rc*l C®^H wlwl ^RaT ^5 'Tt I «ls Ota 2 | 1 % c*iwc® alia ^o will's 
a^Ftai ^ -&K5 *m i cw otca c^twr aj% aia am mu wh a*aw amia caca aiamm 
wlwl ^Rai ^PBaa’tfi 


S^Im 'Bgpi'WltH atm ama <pfy(S Caoaf aC^ I CT3R- wit'll Rt"h R'q&'i at Rt"h WtMf 
«I^A|M a®'’!!*! ♦tf’jJBa «||U||'BM I tfle® ®t'l 5 lWlflt*lfl aW 9f"lC^ ST® «tta®tt « ^t% «IM$HCi l 3 im 
’item ■rHwa q*wi*i alia man wtH « start ametf«iftm'atsl%'eae5® ! n 

^FfFlC©* rtfcf « ^l«f 

^Plw am rtatwa ala trtw ^ aWtta <n*& 13iwl<ll^la ^TrtT i tflft 

maa 1 ^ %*ta aaOta 'oitlRw C*tPt afilt * 1 $® I ytftw c*llsl<plRs*ll*l atW ®H' 5 >ft rtrtt alat ®t^® S 1 CT I 

?aFte softer ate* fa# '*5$, m- i. afa*®a at mMKiiR a. a«o*®a at iiiuiwIfoiN « 

«. ^SWRT^tflCBl^illVI i 


^fts^sr (Epicardium) : <flf^ ^“i^s wler^ ^*il Rci) *|fS® l ^ »^s«f5c« RP^^wwlw "5t^ ^TIW 1 « 
-<pnl Rcti^®l 

(Myocardium) : ^ sRs-^sti « Wwah ’JTfaWteT «(<Hh ^BT I '"itiRw C*tPf W ^ 

^s?r*t1^i 


TO»sff (Endocardium) : ^ *Htbt*l I&a&M 

^r i ^Piewi caiwiA*(wi *®z*5$ ~m ^s \ ^ 
^af& ^Plcan ^ia aic*ri 

^uPlcassi taiM «sa ^Ml sawlcA R** i 

t^esa ^ l^roa ac^ ^a esa «n^iw 
c^fs i tacia awlA « ata (right & 

left auricle) acn twl^a stca# e ata 

9m (right & left ventricle) aOT I ^fSfWfla aifta 

'«jwlVW»lM *W, «ila R*iwa sflfNr ^i *&r*f « 





TBFrl^Fia 


^■Hllt^l 


'c^NfSam 
amwlfeita 
hiwWRRm 

alalia 


1Sa%*a : ana ^tPft 



3MITO 'aifas'aiPOT ^lat I 


^ 5 ? 's@r* « 9mm ct % *w ' shot cwr 3t 3 ot ^utir w (Valve) 3t viifl!^t 
^IIEVI ^Phf « T5K ft*|HM fitiflCNl fa *Hglftft«5 Jj|$*|»lft\b ^1®f5 3lifl I 

« 3i*r f^®Rf ^ ’ftiriftft^ mi «tt^p i A « ^ 

^dtjHs <Hlfi>^| *HOT I 4OT3T «i<Hlc.'is <fc>i HM W 4^ At«p 'POT 43*. 4^ C^PfBt W® Sc*u| 
Aw ftw 4WW *IIOT^I 


pflMt ^rfOTt cbjotR ot, ^hPi«» 4^fi> ^itcOTsr 

^flir TO wi *tPle«i *i*cTOr « w 3t 

awMt *\im'* r^^sri ^frtes'srf^ 

^*C^lP^ 1 s SJMtHfl 'ilHJW ^1?It OTOT W WH 

*N^'S|3Jl3® 5JTOT I '-HHWlMW 3*lT 

3*r Pic^n « *wkflw 33T 3?r ^wic^swi 

43*3111 Pic>5i»i-toiaip®ww 43*tar 
^3*f33 (Heart beat) 3OT I 

«iPnm« swift's 3OT OTOT3 <R IOT W 

$,lftCtt> SlOTT "TO I CTO- 33lPl3BT ^3 

^l$33T$®*I^ W TO 'aiPlC'H 2fOT"f 3*OT I Ifo 

43 $ to 15 ^ 5 % <ir ^Mwwift 9m tojot 

4%«M^W3l3 , =lftOTf awt^BTI 


^!pl® W 
i|t&a«$ ?4w fnWw^) 


qpiRiw oB-fi^ji®! 






9*1wGll|«l e©*lH»jlw 




, HHc»iHiQ ftat 





^t3f PPW 


w rt w yrPi^c^o^t 

16ar fe.v: fiftc*s « w^iTOt *N^ 


'Slft'WilS *KWlbl"M *POT ftiRNUM PlPr Gift'S 3*T I Wf TO ^POT- A*KI|< 5l$4WPN» to® 

tOTTO 43* TO '3p l P3 OTW®I^3 'bl^’SII^'b^ W R®IOT 3OTH I WJT^T « 

^t*r R*iow ^4l>iPl'p ^I®f5 tjPi^r otot »iRic»h ^ R*ioi flOTt^OTi *iw 

•fipfift % 3 ot 1 ?[ ^tsit ^*f ^fir i w <&& w ^raftr ^PIott *lwl “"itcsr ^ I 

R*WW SWlQ'i ^ T5H R»Hf (R lOT ^lR?f 

^SOTI <fl«HOT ?W ^I3c"lil^e I >WCJMli| R"BT OTOT '*)ftlOSH^|jS M >I1*(JW ~*M OTOT 

^ ’tf^lf^® ^5 ^5? <raRit '^ifG^OTl ^*«f ^jBT*lHn TOW R»IOT fcOT 

’Sfl’lOT’llOT^I ^«1M ^HPI» ’ltoR^^PPlP i T « gtytaPM TO W^IWR SlOlll ^ I 


^hPlcasfl TO i W ^T^rT SWH TO ^fPl^ I <flS >HTO3^ ^T^rT TO3|if w TO TO «11CT I 
TTO ^h1 5 l'fe W l^f, ^ 'SftW'atH SlOTl^lOTt ^*|ff "Rw ^PlJT ^ , <I1OT 

'siRic'sh^ « «iftieBMft!H nfitsi »i<Rd 4 l xitU to» i 

WSlR^I : CT 5 !^ lifts C'O'BS 'ftOT W Gift's ^T Gift's 3JI 'o|c < P s®*ilft 3t W3lR?Pt 3OTI **P13 

C'JfOTS CT3?T ftf%3 Wf ^ ^ 431 OTOT* WT CflOT <$m ^IC6 %3T 




'siiot i fllfco ^iR.41 ^HiPi fl^r «?iCTin asit- i. qafl, *. flat « 

foPlN* ej|p\<p| | 


J. <rafl (Artery) : <?PR atfHlfiw *lftl3CT ^flqfirtw *l1at OTG* aa 

^»tc^ <rofl ■rot i <rafl <irar sjf'as^ 1 <rafl f.iPte <$& asr 

^pejpi c%a m i 


qafla Sllfk fl*r >v&aRfla> : i. fi>Sft<p| <n9MJtf| (Tunica externa) at waa cal^^atflca fcsftf I 
^el<pla «u>if^<p cdfl flea tafl aleala '*®a fiJSPtol ffifliil (Tunica media) I 


\s. fGSP^I tthnl (Tunica interna) *11*14 1®'®M4 ^aafl mn <H fictl fiafr \ qafla suffer 
e flrf^mi aafle® asdiflflM atwat, ^aaiPma^i ^mewi aiww »«t4ibw< *tw cac^ caftan 
«l»lfiw Tf$ ytfCSfl SFflft® I <iJW» *HlA*tW JIWlfBvi at 8Pflffa aj I «R% tilt *#lfl « 
T^-tpl&IC^ *i||\aH r n»l aOTI aafla 1'«'®a w daft, qv|A*1l6iM 8Pfla*t « 

2ftta I 3.1 0 a a><lfoa Grt^t ^at ala I 


^ 1 * : ^ Cottle <F% Wit, Cattaa stf% ftPlC&a 'tlfiH'+M CTfo? 'Ml da daafef CMt 

*H»il <w I wltil dEl^'S'i "IT* 'aaa'^l'? CRR tifSH -^C°l1 ''of atHTf ^?f I 


fi!®FW tiraM 



WPfa ^ftflat (Capillaries) : CdA^O ijt«w arat ^ a^alfl watt ata l iflCd* srlPl^l 

artafl* hiPi ata i ^^tat ^flta aafl « «Hjfl«» flataawr a'naw ataa a*ta i wr 
aafl atdT-diiata fl»^ ata aw aw *pa ac© ^oa 'fafla «HlPic® dfad'© aa taa\ do ja>fLl c<^1^c<p 
aftwaJn aw atca i tawa fitiftsr 'spsj® «nwir i tut dfta o^ ^tsr «re® jj^l^ wtw 

dc<;*t -9« 


l^it (Veins) : <?m ^ %?r 'sw <x& ^fPic® %«t ^iw?r %t i <!Rir 

vjPhi "srosit ^ ^ ^nw i flsiflim 7 n*n?i e M c«n^ ^ 

iRt tii '=rtt®t timar 1^, ^Pfoi, ^*d?r flat « ^iflaiti dfrte ^fflc® flter 

«hpt i fl?iijr aiDa «Rfla ■srost l^r ^ogflfl^ i flma snfta %, ^ ^ ciPNa i 

tiiwa *llfl**M tij^pe^T « ^IIU^I l fl 5 ^ ^ flst »lt' 8 i^it« ,, i^ ^ 

w Rn «iiw i 




etl^foseh 




3^ : 33ft « ftl3l3 3C3J 31*faj 3*3 

M¥5T 


1%t 

i. fts3% '©mlfta 

^.^2RHS3to 

O. 3C®3 3^1% 

8. 31§t3 

<t . R^ofeW 3lf^33 

'b.^’ltf^l 

C\. «|<qjvf1^ 

V. Wt3 




(Blood Pressure) 

is® 33KS3 *mR»liwi w m ^Pfc 33 »h -zm i ^?to 3 win 3 t Piyfch wnnr 

^srf^tttSl 3$blc33 'srlajt ^Rtf*^ 5 I 4W Pic^lPi-q 1 313 (Systolic Pressure) 3C3 I ^#IC5ssi 

($fvw+ faiow) 33133 31 vjiuic^m wnm »n wa 353 ^ i ^ tsratpfcito m 

(Diastolic Pressure) Wf I P«Hc»(l»ulc*ilf»ibl*i (Sphygmomanometer) <icai*i 3klt<u sh$&M 3131 313 I 

•aft ^ar 3131 « tofciPi* m cwr iw tor w 313 i 

<Wl^f 33%3 3t TOW 3133 ioo-Ho ftPltflEta 

^ 31 ot 3 m 3t33 ^ara3 m-^o i 

33&M : Wwra Wa 3f33^ 33CT 4W1 VKt33 Wl (Blood pressure) 31313®!^ 

b^o/b-o i iasflw ^ 3??om ^ok w ^ i 435ft vBtbsjH «r# F^hm i <iw fc* 

Plt*Gll*M> (Systolic) 313 3C3 313 ^1»rf 3t3 Ho 31 43 t3^ to I F(*313135 tolillwJljste 
(Diastolic) 313 3C3 1 4$ 3t3ft3 ^pf 3M Vo 31 *£RT to I 4$ 313ft *3Pl«>3 ^ to3 3l3ft3lftt 333 
wite ^3 i imttrte •n^iw 31 3ifto m (Pulse pressure) 3®it ^ i 

3l3l3*|53 ^3 <513=313 ^lc®sr 3*%® 3t®pf-43 -STM Sf% ftto ^o I 3*too ^RSf ^ m to 
wt 3m <sft C33 3531 313 1 to^w*iw«j 3fc$3 3i3toi353t33i 

^ dtfbM (High blood pressure or hypertension) : ^ ^133 3 ha 3* R.C3C3 3®tJ 3*31 33 I 

msrffc ft* =3i=3r 39313 toitd» 331 ws ^ho 3tt33 wo c^ « <*«Hift 33 % C3i3 ^3 ftc*3 
43* =t* 33 33®t3itft 43^ 3to 43 jwi *J$ai 3®t3 wwf 'stiver i « 

«MJ'o»| 33M 3*13*1 Wft W 3fFl3 I 


3^-H, erHft&M Js>3-io3 












JtHPl'SsH 


tv m 'b*iibt*M w si^ift »mar ct ^ vn?? i ^ xii'oiRt^ cm 

c#t tv im ^rr ^ i «*tcwr 'ni^wm cwm Pk^iPi* vm i*o ^ 

Mjiiii^^ m vo ^t i£Rr mm ^1^0 *m tow *m ^ «<ft ^ 

' 5 dwf ^»tw tv imw «nfo i 


W ?m <p|sic e t 5co «|\®&H ^Jf% mc<p : <MI ^t »(lciis 5 co S'S&M ^tl<pc°i 'a 13 ^I'ahcis Set? <q\®t?H 
W13 mm C#f «tfc* I 4^3 ?m >\\$44 y|C*r (Tension) C#t Cto 5 ? ^«Rf ^Plfcm mP\ «HWT 
tv tosh wra ^ramm cw ow i w 's^f c#t imos c*tw fast ^hotj t*imH c#t 

<7lt®T 4^% *lR<1lM3 WDOTSI AbmiMlU»1 ^t M»l«C»fc«IC*M ^ 31WT tv 3^13 CFW OW I 
» W GHF& (Eclamsia) « c i 'sne^r tv 3^&N <7Nt (7m I 


tv wt : "sim '3M, tom vsr ■siNm c*^? to* 3mt vm 3Wto wf i ait mmt 

CTfilt, mlV W, ^ 3^5 VST « ^ CSW VBI I VCTV 5TO (31% ^ to TO *185 1 to 




imft vst : 3j5ti mm ^ to pti *fitvt vst ms i wt mm l 3^7o entw vm tot 
RRRR *itocr (TiM *uj to ^ i mm w wire i <?ire*tot 
mrntm csw im tor vm i 


tv n^to?r siftvis : tv svpifis aFevia UflJvt w « m-mfo 'sivjim vm tfSv 1 (Tt^'srem 
aw %tHlv iHam vat ml mnsim mr gfimm 1 ^r^trr mj sj^t cm to» mt t?l« mtos 

WVttffowtmTSlmsl^tl5TWtS1«Sl*l»(4^*lSmjSVSTmsviSl ^m*IR v»JW *si e^R 1 




iw»M 

■siw 











wa^’i^st, ^iwt, wi <aw aic*i3i ^to?r mirt w#t w "tnm 1 <?ntr pimi ««r 

mm, bReti'Slii ifcj m ^sth, mtes m im»r otqth twiR toi^pit <?iw tv *£^t 
1 »n ^c#r^rvi^fm *iaprf «i^iiS) RuR^o cw <mi SfBv» 1 


C*IC*IC»fcMl*l 

Ctoctom (Cholesterol) : (TPRTfCtoM '^QglVl^f WlWC^H (Cholestane) (71^ t<s^ c£msjt 

rfH i ««wlt tvd% 2nf% c^3w *srft 1 wiwpfcMM 

^n*ow im srnif^o ^ 1 1% 3^3 ton^ril^ <7mr trra 1 ^ LDL (Low Density 








## 5 §H ^ 

Lipoprotein) TO ^ I «IMM> TO* TON CTOC*GCTO TO sflW I TOTOo im To% LDL 

TO I TOI tow 4$ *tftTOn ‘ s tKNsj CTOTO I <nt^4n nt HDL (High Density Lipoprotein) 

w totos tot ctoc>$mm to 1 totnror tor hdl frotwn ^f% ton i nftto ^toa 

HDL LDL-TO to TO TO TO^ I 

faN wrow tolftNtf&TO Jjl$-1slTOto (Triglyceride) TO ^Tl ^ CTOC>5CTO TOTW<T TOT TOl 
■“lltw tfn tow TO 1 4 TOW nw ai^tirr TO wTO to i nw tfro | 1 $- 1 lTOto « 
ctowSwm ftto to wM tow cw^jm Tjtt-^TOto^Riw?! tom aifite TO^toS 
ctoM^to to 1 toinTOto wiwt^Mit«w «rM to cw tot i 


CTO IctolTOStTO 

tiwji m 
nm/c^Pi PiUicd 

w^ic^ m 

LDL 

i.'bv- 8 .<h 5 

i.'Jstr- 8.<?0 

HDL 

o.&o- }.8<t 

o.bo- i.'bb- 

fs | ><» 

o. 8 <£- i.Vi 

0 . 80 - i.<?o 


^fTOTOflW CTOCR>WM ^''itos TO*T aliens ' 5 rC*TT TOR, fiN^, f^*^, TOto^ <l^a, , Itom <PW 

Ito^^st^TOWI 

«rc® frs totr wito&wM srtTO ^ win cro wni ^mrotwroito 

(Atherosclerosis) TONt $TO <K®1 wntoa w^ &®il&c®i^ WtTO W^W TO I toHIIs! 3,1 «i I TO »wlTO 

wro to 1 ^nten tonrotTO nrtro to to mimc^mm w*ifl> to totow tot to i 
to nc® 'si %ron wtw ^tam cto to ^w to i ^tton m to tor to to toit 

TOJf® ^ 1 ^ wTO TOtot (Angina) tot nn i to ntowR wtwr wBr tor nt ton to 

toto tow w tom to to to i w wro <?to (stroke) to i ^wnn#siw ^;tot 
(To to 1 to ntowro wi«ito tost to i 

wpIwiwSmIwis ^sf- % v l<p| 9 'o| « to**l 7 

CTOtoSWR CTONttN frojt « TOR TO To I Sllto cron CTOM (Permeability) to?T TO 

groft cto toi nt to 2TO to 1 TOnwwn tot wtr toc^iwr 'q tostoR ftate tort 
to 1 «ijN 5 C*mm stfTO $wwm ftsto crontowN to^s to i wiwtowM to STO to i ^imic<w 
tototo toto wiwtowh ww foEiftH ‘%’STOtoi tow ;gn% I'oGifiH cro, I«GifiH- 
««i,1fe, t « w 5 tow c4ic«ic>5c«iH stcTOn nn i ^iicto^ tot ctowSwh i 

cnc^ enn sritorn mrorn to crocton ntoro ^rfto i 

ncwnm swto w nc® ^wiaim croctom ^rto w ^ n^ron l^roiw to i 
tow toto^ tontn tos «qfl» n^r *mt<i ^ nf^an tow m cro TOito ^?j i to 














ioo 


QV p 


wlwyfcwlw* Triarr cw c?t^r wt fas #to© ^it ^ i c^lc«=it>Gwlwsi 4 ^ w 

*im (Gall bladder stone) *lHfFo ^ I WJlC®l9*ll, ^jj5, ftfoPw ^ 

*IJHWlA*1, Wffi ^®Jt% H^rftWW ^5 Utoit *o-vao ■“N^ <#3 C^5 

^n?T I ^ ^<5, (Fatty liver) ^ I 

(Leukemia) 

n\^m *tfter far >hc^ imm «nc* i jjstsr wn <?nt^® si^fl^i , ^ *tftej 
^%5R >w<wic^ wi c^o <^5fefasr <sit^ cticti ^ <is$ *iwr ^ 

»!*»$ ^t w w i ^r *rs iftm w i m ^Ftoitpit 

‘llktW «|pvl>j«erl?i Ml ^?r | 


<W4lMH 4JH»lln» H^Mwt (Leukemia) I Pl&wftUil OTC^r fflw 

T$m c$s <i^#m ^ ^?n wi wm, ^ sfcot ^ ^ ^t, ^ <?^ «ngt, 

msm ^ Ml, « *ra <®n^m ^ir « ^ ^t, ^r *it sim ^ifi fc*prf cw aw i 
■srtgtfW ' 5 K?PP *WOW PtfBMvitl! ONt Tim I W «H 

How w «w ^rt% «.«««! wu tot i 


w ' 5 Rw'oc r, (fi 5 i <pwi<pfi> csrM « sif^m 

Mott to to TSfsjft iww TOiar to sri^ to to ^iw ^jt, ^ 

|T#tC5<J Cm ^ | Wf illttlMlf&tlM t i W^ 5 *H *Hffl TO Mil) (2|Fr#Pf 

TOTOTf p^t HE*tt TO TOlHlfl (Coronary) ^TOl% TOTt C^5 I 

^tpoct 'siRtt'BH « *wibw ^ wife w flra cros ^rtot c%^ 

ow i ^iw ji1S4«im w ^ ^nw 9 iPw *i% ^aw ^r aw «^#r 

'sfTc^i ^fl wx m ^tWs ^ ^ i wt cam ^nfl»ws ^?r i 

^ssrm w?r 'soito ^ s o-'bo w ^ ^t, cto iv ^ 

^ «IC »1 'SII^NI ^ I 

^ caial^ <*lfH*]wto 'sn:«rr or^r <$cs ^est swh i wwm ««TFf cwt « 

(1%nf^r, c^iH t®nfl) , (^t%, fw ^t ftcm < utf^f ^ortfl) ^n>sTit, wlwm «w ‘iiH1l4 

*iHj|>r ^t wi ^ caM owt to i ^fif! ^n ^oMi, Tjf&w^ « Hsrf «c 4 iwi wi ^ 
«wsr cw ^mr i 

catoi^ wt^ : ^ ^wt ^ i flc»m w "STmiw sv® ^ft 

m ^it sin(5|4«oIm <irt5lPivb wfitw fcq*r c«fi?rs ^t i It ^ cw 

•Her i ^tr wm ^iw i w « ^ «tfl w '5f^ 

W^^IWSWIWI 



IrHfaseH ioi 

: ‘flPH to*it cto fro tocto ur uro u® ^51^1% tfuf®r u#cu ^jI^iwsi *iro*f &m\ 

tototi 

4 mhiR ^toiw <w ^tcto i 4 cmt cto %c® to to ^ tor cto TO ^rou, utc® 

«W>M Ri|iK«t TOT TOT I CTO- ^TTO’TTTOT'3 ftuto UTlUlU TOT UT tfet, TOtfsTO *rf^fcr TOT, ^T 

^p®t « TOrofw cuft cuft tout i ufu^ toiu *rf tout, ®twr toiu, toi^ toiu, uh>g^ ^ttsut to 
<toun 

Ut^3Mc®'?toTOa'^CTOtTOf^U^TOT^TOU ^‘5^^'^^TTO^?lf®C® 
TO® TO I TOlUUlU *WCaM ^^toTTOr® »5J^ I ^m ^ TO13T ufcp #TOTtUt (Life 

style) « toj stcum ucucs, i tot uucro c®n ut to§!u toj %mcm usifero uns® 
to i aero mimcjEwm ^rtou wft® gf^roiwt ^Ffc to to to i 

utto « cto ctott frosiwto^r^piTO torh utcro cto to i to toto# toja toPw 
TO^t « shi% cros ®tu ^jucto a^fs to i ^tto 'TOT toiu RwiIBm* torot ’‘tfteiu to 
w'lu tot ^ rcifar to i to tosc^ urwr tot ulu i <m jjRb^iIT to cto c®n, 

"“T^sm, TO TO aft*f « <#TO TO, altoto *to® m iroitfBT-TOU TOW ^*T #TO 

totottoi 

<rl'®'^5r (Rheumatic Fever) 

C^lTO^r (Streptococcus) ^3#CaU WTO ’ttoPisr 2tTO, wtro ^u, EhPim* 

2tTO TOT UTOC% WTO CTO ^caTOW TOT I TOTO® It) CUWU TOTO^TO 
W CTOU TOTO* TO3^T TO1® TO, %*IU TO I ^tf^uPT 4 CUW <J%TCU TOI® TO to, 
1 TtC 9 tf*f TOl 1Tif*lC®U TOIItjUsT Uf ®t®l® 'TOU S TOU *^I®£|>® to I UTO UTOI®W U^ TOT U*TO 

tou to ^ to. cto u^ slater *tfuTO to ulu i 

tors cro r ffi^rour <s cum w mto to® TO to i to caic?^ stcro cro cto ««r 3m, 
•stout, sptt%, ^tott, c^iam toto to t®nf^ <^tt c^ra ^ cairo $TOf® ^ to i TO^f 
toctt «itoto® tot, ^r tout to? m cro <to 1 toIto «ito ^ cro tot cto 

C’tof^r wfilu (Penicillin) &U*T TOWTOU TOW <S) CUtTO Wll CTO CTOt TOUT TO I URTO 
15tow TO1® CTOCUCUCTO SIT*® UUW ^T C^INt ’I# to^o®TCU cTOf^T TOlU TOU^f CW I 



gv fN . 






i. 

vs. ?I^f*W W 2fa1?I 'Q 1%t%? 

8. *rsrf^ ^tw#t ? 

<t. ^dm < ^®ic v s ^pn?f ? 

i. ^#1^ ^ ^ i 

*. 153m Ufa cw afoma ^t ^ i 

«Rf 

«r. M^?im 

*t. caf^Fififrisr ^r. 4c«H>ilfoii»i 

*. 'snwtm *narc >w*i fc»ik»i f%^R rt>r i 




«r. <?rm 


*t. 

Pic&’Sl S**rH<pr!j ^ Vita'S 'Q 8 «1'5SI SK?)^ Svssi 1 l!'Q : 


m 



A 

^olt^f 

B 

^#?Jt 

AB 

^I^T 

0 


VS. 31* ^ ^ <j^ f^s -pro ? 




«r.^i>ifviiii 
^T. ^if^Sf VQ 




8. iSPlffiuT- 


A, B wi 

ii. 64 W TfH 

iii. SJ5*t 441 W 

_ * _ . 1- * _*, * _ I * t 

1 « 11 *t. 1 « 111 

n. u 'e hi i, ii « in 

^pt^t ®i?f 


x 

^wWVli 

«t. S ^Wlfcsi&iiintooe* steH *Hp«^iwrw I 

X$*IW#4ft Y^W*OT^C*N*I »lwi C’TCffl^WUtOTSttftM 

*1lMM4 4il*l (to 1 'BllPfo' 'e &»wliH<p)5l &he]3 «phh I R*sph shsl^ 

HNWNI, ^ *$ 5^5 tfR^suPMwol 'oh ^'os I ^mRw > 01*1 <i *s«i^l OUST Ret sjNI, 
^PRleSIt, •iMtt I 'fifol ijJBM 'MtflCiW 4*^ PICT f4R R^Hl 4*W 

aoaMlii’BnsrfoHi 

T(® ^1? 

n. tl'a^A^l ow* 4<*H *u ? ctw 1 

*r. w -miw-m jwunsfnu ?ms\ 'm i 

&fihc* SffiRvs *w*ui yJUsi totmHID «iR4I»hi«Mj i 





^ §hw«. «fil% « iWt sfoft ^&\ «f]1%f Rta *H%r5#s i 

WX fcfaf « 8tt% *|J|% ftfaTO fito ffe^83T I TBf^T <Q Tim <7TC^ *lJl% Sjt^TT 4 mJlBBT 

victim Rqii i 



<fl mil* atfr ciw «ii»wi- 

• &1%W *BI%I ftFtoBM *l1iHl ^JNJI ^dW> *1131* I 

• HKWM swm aiWHA^ ^ *flW Wl 

• *6*i*ftt*)« *far mt® *im i 

• tiKijm Uto-Wr si&st e *lifll« Rta *4 hI <we* ami 

• fww Giwwt, ^m, ataw, afawssr c^h»t<iwji <wre am i 

• *hm 1M® *cNfca a^ me® *rm i 

• fSifl «iw»1 TO I5R*W < MC'S ais^ 

• mmara caw atotw <mu>wi -mw *m i 




iofr 


Rfinti 


^fSTSTt CT S facts 4h« »1lWH»1«WI 
(Photosynthesis) , 1 5 R (Respiration) 

tj]RJ grf&mi <£$ 'gfl> 

afS^ns 'sriwr 

^d»l oft S|&1|T ^ 71^5 ^ 

Rfrllto TOJCTI *f%ff *HT 

(Physiological activities) ’ifiwH <7*tC^ RFo^ 

*dPr ^wn *ori flftst ctw w tfw(t *UPr 

’ifikscH CW I ^f%PT SN^hfTlOTt 

^ CT«?ri3r w CTiPTf c^i 

Hw|S C'*t|Hll>l 'S ' r lfiH'& 7|C6R sIs'C®! ClRk-'m 



IfeMki *^f%CFRT*l3t%1^Rr 


(£BT Tilwr 'Sift ten (Oxygen), fcftwftb (Carbon dioxide) w *HJRT ®DtC^ flli^r ^ I 

tf%OT Slt% 'STCST ^ «lft«H « 4S 'SIIUHSIHH I few Wit *tfh5 ^tC*HS 

t'Hfctftc® ^ 'srf^ ^ri >flpit^wOTt ttvtlPlw 'siftcen W 

ssft*ilii w *sr i »iWff ^>pt aftrtrttvnftw HfftswiHb Hjlc*M *dCTfo»reftpt «mn -wl 

'Slftt'SH « *l4l tol^'Slflll^ sdlCTST 


wss c*Fir »«»k«hh sto m to ^ 5t$ '^fti^R «um ^ti PkMlOi *a ^ 

Trc sifonr ^r, wf tph aftam ^1 % «uipw ^»ic® i *nt 

’Crt’T aNsla c^PriStsr TittJCH afiwl caa ^c*r alai af^s ^tc*a ca c*iP0w*i 

(Lenticell) ^ ^la TJfqjC*rs ‘*Pia Hik-as RR»iii a£C I (£1 a? *ltC^T fttF sifaw«il ^hIci 

flwrftw atari 


*ftff *111 afoMl <7^ slUl 1*31*1 »lJPT a*?fe; w I *IM c*PH afl( esfca* aftosM ,^f « 

'SHJ^T TWh w CSl iR ^ra ^ <7dc^ SltillBr^il *BI*T W I <S'StW$%T (?fC^ «tJPf 

RR*m o*it« i 


'aiftteH i c^t sit^ '^ftwsT nvt *ltcsr ^t i »iH^wc* *iW 

'Sifter cteri CfRWlCT '•HOT351 ^tW 

•iftwwR Rftiii nd» i wrwt'Q , i%^!^^?n v<^T5Mcw^^?rw« 

'S|ftc®M « tttsfT SMMIWjI Rftaw WT ^1% « *Hf^ ^ I S'llUH^WlW 

^ttr I PT«ltW ^ftw^T cllf^ff « ^*i% to W I CT Stl^HtST nisi «(ft«H SJ5*t 
« R*«pHi W m\ CT c!«rR-p Sl&?ff zH^ltiwfi ^t|?f 

^ftCTPW ^IW wifi's W ^ 1ft W CTW *lft W YU'S* ■^r R ^wh w 

^r-i8 ,#^K^-ioTT 




i *&t%s tor sffisr <wifl <a^ *rar c*fC53i sf&ft c^fict *t4isiwi 

^ I TOCTff TOI fiMt f^Pt: 

CgHijOg +- 6° 2 > 6CQ 2 + 6H a O+'l%(ifl.ft.-f^ 

|£TOt + ^RSST + ilft + *1% <4.1fcH) 

(cjRw CHTW? 2t^*1 >£[^1*IS , 5{l£ 3 l CW^ C^tS 5 <33 3$ , 

®T '’Tf m WIOT *OT C^35 t fi^ ? WW 5 !II TO s f faHKFfiT ftRdhs £#f GK? TOf 

oro ?ro^, wfb* srstoTO ^ ws^rofesa 1¥sw 

mi TOTO*TO«rslffcftii®mi]*M HHfta Seal's w® » i m *Ipf i 


Vnwa (Respriatory system) i Gt *W»it*l!si *1WJWJ 

’'Omtf. ^tr c*i*jwt^ <5^55 iw^i 

^r 3 ^ i to- 

i. RJTO^T « WW 

*i®HiftaT«i*(fi®r 

«. 

8. IhHlPl 
£« ^HlPl aWPf 

<\ . TOTO 



* 5 Pi<S 

U ,J-k 

JHiW 


3PWT 


3i5&¥W 

^JWI|^8*||»I 


thrift 

:pr*tw 


ISiffj n.* 


i. *fiTOW * TOW (Nasal cavity) : W®CW aft wre-St TO iflfSj^r I TOf^S® 

<a^ ISjE^rots *tro i to at aiftro to*po c«?ii vyr at ^f*r to i **%*« ««fw 

'tmw fc^lPi® ^C5r,wi TOat to a$ i Rifatf <*iaa®tca ca, ®t alia amw 


TOW Pp^ i <aafl» 

TOaf g(|StW W «*lfl> ^tt ®IPt I iH? ^TT^fffsf CTPTI^f * 
vftfism CSPfi JfTfWFtS TO*!! *$t TOt 'al^ I TOtffW TO- 
SiTOaa TOK TOE® "I^TOW <3fl»H&at3, * TO 1 ^! 

<IWI ®t <TO « aflTO TOi «8W 
Sim WS3 *p* % TOTO*! 1M*I ^ m I TOVT ftlTOTO 

^rt *jti® to, 7 n 5 fW f^ toto ^pra 1 ^»t i 3^ « TOf 
^a i ^ wi iM TO tot cw?t 

^8K® Hies *n I 



V\ *1 |p!"f 1 l *&^3f 

**#*! 
Jlfrwf 






Ifafi WK « itiifot 





*N^r (Pharynx) : RTSlffs c?r R4*lft ^PllRf ^r, <rSi$ *RRr I R1R1RBR 

04M» *WIUM ®*|I3\sM Rfe 4Btf^5| 4* *fb|W6ltfta ® v l1^t*l 4^pft <sft ftrtflR *&s\ '0|'!, , 1 
R1CT, 'Slhll^l | 

*iri « *tt% *w*ts*Ritt?i w 'srwicem ^T^i^rej <m ^c?r cprt i 

«I$M W©*ltBlRTl 

«. ^3RJT (Larynx) : 4fct to « ^RR|% $RBT «Hf^ , o I ^MIBT C®lft «ftOT I 

4tjFlT SHOT* Rt 0ol4H4^ I WIW fc’lBT ftr^T TiRRT RBIE* I 4W ®*ll3rtfll 

(Epiglottis) rot i ^ srir c=r®irm rr? 4ft otrt rtotj 4R*, 4 rot ri^ ^*tw -*tivsnj|v* w* i rribr 
RRR ^ bl^Hflil *WIC44 ^ cuw our I WT RRtf SR#r RRWlPlGe ROTR R*OT I ^tR 1 !|ROT 4R 
C4IMI 'qftW OT$ I 

8. ’flRRtft (Trachea) : 4ft RlhWlPW WHW'i 4R*fttPlRtRRI «£) Hl^dJ WICM AjjRI eROT* 1 ^ 

wr ft*5«jsr to to Tj®w ^csr 15ft rh^pw ^fft w i 4 ^OTt ’flRRifti 4 r aiflar r^^ott 
rr™^ r*iiiii*h ^iPx « dPr rw *iffc» i 4 r R®*fi4 fiift rri ri^® i 4 fiifjic® ^ otr^* crir 

R1BFI 4R co'afj to Rl^RlRT ^MT W I ^»WlPbl fo'ad to CRtOTT R2lBller% R*? UMl *UW ajU 
^fi«HI<.<p cSRlR RtOT CRSf WT OTR I 

<?. a^pf (Bronchus) : RtRRlft *WRC4M f^(W B ICT ^HEOTR ArEro) RBT WR « RR ftCRTJ$ft 

rnrI^s^rri 4 RWilOTr RRtwr rr « vbH q*mw aOTtwri 4$OTt 34R$ to RiHfro i ^r^ot 
stc^r^am ^ ^ '®(^ ^ snm J R®^ r ^r i 4 *jotier r^tssr rrt rt rot i 4otr 

i 

45. (Lung) ! ^5^5( ^>H\oCat«l stm RWf | 

to* ^PlOTtf ^ RIOT 
I 4ft ■*TC8RI 'JITSt RJR « C^m, ^5|®m 
*im profit i ^R 1^=1 ^tc® 4^i 

^ RRft asiTRiw 

M<ir ^Rt ’5(1^8 I ^ wtCBR TOJ 4^ 2RSR HR ft^o 
*JTI wr UR&ill Pl5 W ^EBR RW 
WteM C^fBTT R^r RtPt Rt I ^gpi wm 

RtirtPr rt rrc^r. rr rr ^irriR « mhiR 

^ ^ * * WS: ‘T.o '^ER W 3 **! 

WP I wrr RJR^QRIR (Alveolus) I 

Rl^tR^CRt ^ ^3 R^CjPR RMIsnc^o CVllb|C<M ’STC®t R^»l RlRW to Rift# RRRte 
*J|vfi|*||vs J&tUS I Rtiplfr *tm '4||-W^1 ~m Rl^® 4RI Slf%ft Rtl^tR ^Rt MR wRJ«> I 

WR 4tWt C^I?R RtSf 'f%R ^ « «tBT Rt®Rt^ RlRft R4^ft© ^T I Rl^ « Rll^PR <114 4^ 







JoV 


^1^—i 2 16® M&P** ^3T ft^ I 

*i, aaPSFft (Diaptept) i W^a <e ^-usptatqsj riB*«*! W^at aia I a$» fi^C® 

RPPrtt ^ls aP5t I ^jHB*ii wt %>a atPt, a^liH&WI «US!^H *tla I 

^ g^{H® apj ®Htsm %=$ ^ « a® W&f&Q wsqHi* 1%® RtPT I aaPPtl S?t|Rl «Rpt ^^5 

amaon 

11^1 < 1 flR ^twa R®r«pit cww 
ftp? rtlat atca, aat ^Ph* *ra 
atwi wt ataiaessa l&aa %a q^aa 
asi^tfa af^ aii, BPfcsi sat^a ^ca aitu i 

fcwni afeti amtf afe&s ijf i 
$$l%a ^s»Rta ^lapt Be^tNa at eirsft 
a wwrt aqj&w aa i wi aawft i^a 
cata ala « wter sa#® w i 
a^*i^fltMM ^Isvm ca^ ctw alia R*f aca 
ala, wi a?iajpw %ataa angi sw afoaa 

alia pit'fe ®n aw m\ wst^tsir f&aa 

« ai^wa atc*Br aaai aata aar *p$ia aif, ^Ffpsa faaa rsjw seaa aas® ai^ - i 
aarsj^ ^na aafl^at aa i ai$ aajwai ^aata sruB^ aca ®a«a f&ca ^ ala «*iat, aa*www *awaa 
aa^aiai^sf atsa i <aw Irocaa al^a aw cacf ala, wi a^N a 

ain’r^w awr f^ma^sa a$?jsi fMfa aa i *swa akwau, awatf aaw *ict i *a$t 
asax^aai 

*trt% * *uffla RFtoti aa^ afticaM « at% ^raaca ^aia i »af& a^ « 

aFffpsr a$ai%t l&scs at& i «Ui% ^aaw qft ®$tw aai aai a«n- cflaa ^ 

K»1^aa!^ ^jW i 

aftwa «w : aasaa aaa aftwa aiHa fj^ata ^i^tf? ajsr scaa i scaa ^a?a 
a!%paa ^*hi* aiP? at i >aa *aalt af aat ctiRjs aaM^Bi %ai^s1%??a aisa apt 
a!%%ai^!l% alaa* *tiR w i ^ ctN a^asa afinwcaa a^taicw ^Ma 

'vts i eaca w ^waa aaa caa ftf aHata a%»a aaaa «aw at ^%^sa w ^ar i 
Sgrtj ch, aPi<riaap*R a^aH ^*i awn? *q 13*silt a^i a®a^t a^iia ^ysa 


artwpr 


(SRt^Sj 


*<m 



aaiRtt 


aanatf 

(a«^ 


arftnR 



aaaaat 

(©R#®) 


ISa ^.s : ata ^fa^t ^ ^saia wH 







I RpHCJIIRh WR ^15 ^TlW ^ «|faWM $]toM «ttCT I <i|®tC5 SWW «(Blcet*l $«5»1 « *IBI *|P|41 
CTI55PI aim ^Gl I 'siRlWM *lfiR^C*M *1*1*1 AjlPlR'fl 'HlJ*lM «M'flHl‘ 1 H ^T^T^jPft- 

5t 'sijhI^'qR q simrtfm MKfww w '■iRkph afoul* 5$$ aim^i 
«rafo* im '=f%«r( aim «f *15 ^fomi ^bic 5 afonfo® **i ^mHr afom 
’sifaCPM 5WCT 555 MRl<lf^6 55 1 C5ft* W P|ftKPH$ RpHOSlRc-M Pfa ^Pl* 

^PIGRI ’S|T*fJCSf ^WflCt C%*f 5WI *1 wMpIIQMRh *1GT *rflfos I «lfelRMl(jllRH Pit* «tD|CMH ^RJBf 
Rfa^ V* *tlBT I 


RwlttllRM + PllilWW 


^'ai%BR + Rpnnn% wit dN) 


w I+PmhiRm e*ihi* *i?r «iRkpm ^ *bi awcsr pnfoa **pA#m «nm, toPi-wiPta suffer m 

*M *lP|4lt'o aim *W I «W1« *|Pwl (WW CTW C5 *t w C^IW C%* I 

5*1% VbRwfflRt : ’ s fl t TT ^BH Rfofll CTlOT ^®T 'bl^wR'b t®fo 55 1 tflR *#l 'b|$«|«lR\b SMW 

c*l* «nm cstf w *iT5i^lo* atm ^gi »rf3FFT ctt 5 ? toR**ilPta anfk <m w ww aim 
toi tftMifeb imh« ^*rfwfc ^c*i5^ wkh 4 mrsi aGHifo* * gt mw, c^m 

Z^*P|n**i|R *9 wi tor C^E55 sRtfl 1*1 55 1 


■^N-i : ftpfim m$ *1ilPW apgfo Ftf ?w aStefe 

$*l«m : cG-H?fK3< , dlPtra m « *nR i 

*N% : dMIWM ijte wlfoiM *nft Rt® *c* r~ 

^15*15 ijfl> tWItSws *WT ‘iPH ^5 aim ■‘PSlc's "5C5 d -li^Pi d £} \pw 

m ^ igm *tlR w i «fRl5 ^*r T5j®5 ^*15 aip'o 

col^ls '^pt slc^i isle's <95<, *1®T 'jjwi F&WS Res 1 ^ ||y 

aR*r « ipr i Pirn *15 35*1 ijtor 

WlWT *lR5^T UI RhI W W I tlB^r&vSc-W V«I5 

*nR?r c^irn *iR^h ^ ^C5 ®d5e i<? c*im ^ -nwR^f® ’IjIwh 

#iW5Wl ap^ri3|^F*|f^ 

^C^’rH : *W ^SCT OT*t^ *1tC5 CT cB^f5©C55 laas Rs^|-»i <PWlR»l PI 95*1^5 

(5P?r *nR) 51 *i^*t m « i *iiR m i w "sm 

*nR «hpw no*R $ wen i 

Pl^llw i Rs^lW ^l^t® 5*1^1 'bl^sifllRt'WI *itR ctw^gt pft^i 

■^i ^Rarafltm *#siH ap^Pi 5R «f% <Hw i ^ *lr¥ aps|m ^ 


M 


V, ,c^p ; 




i^ar n.ffsR:Ww , nw1M® <oim 




iio 





wvocaM i ^n*r « ■^ji4cUSaisi ^w»tw ^sw ^ i 

7^51 WBT « ^5PTK«rfiT«1W ^SFt ^EPT^>T ^1 GIW OT»lt <?m « Wt ^d> I ^PgpET^fBW 

MMfl^lM ^Srt, Wt, afati* « ^imH®ttp*lT sitwi ^rfN wot 

*rc?wiwf **iiwi^nr i 

^jmr ^ tt 9 # (Asthma) : ^cf ^T ^l 9 !^ ^BR«t ^tPf ^ I 

, ^tPr « tif& cmw «fl^pnr ^itNw ^n^it tt 9 # c^tc^m ^ ^ri ^ ctfete ^t 

w ^ o*r®t (iMrfw ^ (fN^, «&rj ^m, $Pw ^ ^sjift), W *iw c%rf, ^iwPr, gi^ 
t®jif^ s&Ffr w ^epr siwr tM# *itBr i cro *iffi ^iPr cmw 
ti 9 #^© *itwi 

»j : *^§3© *il3^oc«w ^ra «q aw cw& ^rmi 

t*H 

- i 

- wf^^rr^^i, <£fc%rw*iRr, ^ l 5 ^ ^ ^ i 

- Gtff cot cot cwm c&^r ter ^w< i 

- ^1?p|p|c® ft^t'ol '©ifat'SH WTGH%C#r^^l 

- ^T*rt^® ^ ^ i 

- tfa (swm m$ c#k msi I&©m<i ^ -m i 

- Wl^l l^ 0 ! 3.CSI ’lev© I 

- ft>fWii*i <q aw f%m ^r ^t i ^©c^ fcq* ptcct <srtf fasjst «itti>i«w w i 

- <?m «n*fj fws <xv5 *m ^t ^rmti 

- «»n fofat>w wrf $wt% ^ ^ c^ fisre «tm i <?pr- «i^<?h^,^i^h 

^©Jtf^l 







- \bW(5M <sm \ « ^t I 

- <p*iM, *r, *imr *im, 

- ^!>!<K*i5fJ W cn Itto Vsfj«i ^ttvfj 1I«W I 

- ^at i 

- <WWW| tl 5 ^ W 9 ltt<I 4TSR ^><T ^at i 

- twfit gji% tt 3 ^ *nw «ht >M>mii fcqq ^Kt « sii?n^wr ^t i 

g^ltl^r (Bronchitis) 

1 fRl% fasor f^ffas <Ul<pfDQi4M WJflC* ^ I «Tt^R; e t ftlftal 8 W^ 

i ’itet, ■jfli'oc^lc® l^o 'sn^QTit, ®tmt « ^ c^N w ^i 

«a^lsr awi$l&>i ^cn ^tsr ^ «p cattf «n^h® ^qubj «nw i ^jj%at 4 csitrt 

c#f ^i^ho ^ i '5www 9 tto , t « ^ «fl ent 5 ^ tow «Mt ^at ^ i cwr- 

«piroPr « c%m i 

wt 

- ^tPt, ^^5tt « tt 7 ^ I 

- TO O# IP* ^T?tt I 

- al% whoi n4*i w ’ttos i 

- c«w *itsr ^t i 

- ^iPl* TO W <33 ^ 5 T I 

slt^m 

- isffim 9 i^M 's^rtf onf i 

- wi ^ *i?ro *rt3t3 i cw- ^ ^1 $®J|f*t i 

- en% tff fan* c^tit i 

- Nli'IH « ^TRS 6>|<|M3 HW>I <lh|v»Jl>l WN 3*31 1 

- ^jiroPt « c*mir^ *ifoc3Pt ^ ^t <?t^ f%ro i 

Pl§C3lPi3l (Pneumonia) 

RtewiRm cam i ^»]f^ ^t 4 emt ^s *m i C3tc®i3 *» 

<m*i RvScviiRiii c^tr^tm i 'q 33*^3 w ^ «q^>ibii'5i4 caw i 






("V . 


(Pneumococcus) 4 GlM ^11 

' 9 \W t \ 

- W£>i i 


- Wl*N<P 

2|f^& 

- m»m&m ’i^ «^iSl ^*rt ^r i 

- Wf « *i?r *IPfl*T ! *lt0W I 

- ctf\ w <#t *m i 

sltatt 

- t^, (7H ^ ^ ^ (Tito ^Nt I 

- GTfte ^Wf?I 'Q Tf*$ *|Q M ?TM I 

(Tuberculosis) 

W ’lUf^o <I^|R>» WW Gift I MWIMI (?H^, MWIWI WS 4 GtM WH W^o ^s ’tttsl I 

w, ^f, >i3b^oo w*\ wj<m 9 tta? t i ^or, ^ fte c«w w c^% 

^pr cm\ mm ^ i «ra ^wd<w trm'ft w '^cm gin i 

qm'tftr 4wiw§ ^5 m i wr gw mwimi *iigt i oth- ^s, ^pe*t 

t®Jifo i cm 4 gtW '5fia^ e t w®r ^ wt st^m *tm^ti w? gw aw statw 

C^O ^ W ^ 4 Gfasfr Wt JW( ’Ifo I 

‘Pis 4 ! : Mycobacterium tuberculosis *il»i<P ^ ^Tl<pa>Is)iilfl '=m l<g»*j c*t 4 C^ffl ^ I «i^Nj<m 


Wt 


- Gfl% ^sjGs <5fW <5(W *tf?I Tjfa efiw I 

- I^T -51^51^ C<|p1 >|V|il ^sfR «n^s I 

- *p^[p[ ^Stpt ^ (‘f^'^SSppQ ^S^s ^ I 

- * ^rm ^r, Rm>c*w i gw ^mtsit ^ c#t ^rtos ^t i 

- 

- « GitBij %t gnt grn 



g\ /*S 




- ^St I 

- 4 i fcitfifew *i « i^i§) owfaEiFfei Rwjwi *li«MM cjtct wr i 


- en%f w ^r ^ ^il^c'o cw ^r i 

- 01 % ^srj ^]^ft <*Nt i 

- bteiw* <i>Slv6 wiwi «wfflr fcw <?r<R^m<wi to i 

- 4 sjtahi«» eitFtsr '5fm e t cs^tt c*\u§ ft’jcro tog afww^ Rft.fe fiN^t cwth i f 5 ^ 

®fc*ii?i *i?r c^tw 4^ w ' 5 rc*rr 4 fi><p| otqth^ ^j^ft 4*ii i 

- < ^'S»j|c»i WETO RRj^ fctm C'K'JJ 4 n><Pl OTQTflW S«IC^ I 

Ifetonsr, ^Pim 4 « 'snrot toi$ <#fFs i 4?jM ^*<mR<i> wr i 

CTfofoe|«H afemi 4^ (^ (^ 4«tW CTfcTO TOW » | ft® CTfo R«|eH 

sfi&tffc i <&m 4t l^wt (? tc®r c^ r»i«h «nc* i 

4W wfi&ijto Jjf$TOI 

4t ftwtfN ^*imR4 R«iett«w^ wr i st^mra crot &m ’i#tmt 

'5lt?Tl 3 T 4) MW C4W j }R>c v 9 ^^,1^'sl 4M 1 4 ^rtPBT 4TO ^ ^ %*T 4TO R 5 !; flkll*ll*i4 

w, 1 ^o|«r (roai4 ^ cnflfr ^i^s «i 4^wi R»i«rc«w Rwt 

to£ ~sm ^Ift, TO I W?W w 4^1^ (MtW C4TCTO tWCTO WW 4#f© 4TO 

c^kto ^ towl enfifr 4tw w cro i ^ to 4jmm c^m, ^n i 

4jMfa 44 ft tow efl*n ^imwtoRskw, an* tomtom 


<B*i«6&»w ^Jhta (Lung cancer) 

to tocto 4jmi«bi to*h ^toe^t '4jni&m W0 c#r i '*i m wra 

m* 4lf5H <6>1*6>f I 

^jhiw?i w 2f*rt^ : w ^T’tH i 

- ^ « *i®wr ^ 4^^r«rH 'W «m ^ *m 4^r (oth- 

4ji>i w>5i>i , <s$m , tosr, «n^ ^sr t^nf^) wirf 

- c^twr R®wiR«i 4 rs ^vo jjR; ^vole's ^jhRs 

^5TI 

- ^?f, ^imr w(#?f 4t c^ic^ cw i 


^t-i<? , w-io*r 



C\ fS « 




<wwic*m wt^ w gw? m$ wr ^mi sptr ^r*mr, 

^f^rf w ^r *m i srNt^p ^r^n?rt?r c^pt^ sf^pt*r <s im cs^j^rr ^5^- 

- iMPH 

- «5j3^, '9^ 5 T^I 3 T i 

- twffi, Wl ^3 Wt I 

- 3^M^ns>i ^r ftfcwiftiii wt i 

- ^ ^ '51^, Tj%5t, (^1^ ^ Wt ^ ^Tlt, (^ (WTlt I 

2TNf^<F» 4 ji«iiw^ mm *m$m «hj ^cwl^w^f, ^-awi 

3f^m 

- Cirfcsfa W 6 !^ PP*T C*lM *Mfc>R«1C»q MsteiCfW *1ijM (WIT1T I 

- caw ^ ^ifcw *ifiw*f ^iS) ^ai i 

- $tmw c<#£?m (si^iR wt m i 

sterc 

%*I^58U^ "Sf^o, Sl%CsflW ■f^f^o^Rlt C^QKt c^ *ltc«i W- 

- « WIR I 

- Riifijvo i 

- *il3wi s i^i *Nom ^mPi *to& com i 

tpma ^RISbIU®!;, t^wtro mp® $*r «aw. toww ^srf«w wt 
4M«ri ct, swji “ii-wfe ataw ms i 







i. c^t% 

vs. gvp|^lb»i # ? 

8. 

<?. fl®MlPUll «=T*S? 

<M 1^*14 ^ 

i. ^t «T¥ e t3M <?H I 

i. f^RM wHlfer wwt wr ^*r ? 

*f. <5ji4ci59iii 

*t. csrttofmr 

*. iBfiton 5111% RR»i«i ?tmr w- 

i. <7Wr 

ii. mFGw 

iii. SsMC^IW 

i « ii *. i « iii 

* • • * * • ♦♦♦♦♦♦ 

*t. 11 'Q 111 ^T. 1, 11 'Q 111 

% <^vs « 

*flftf^ ij^oM ®MJ f^vsl Vbt^tesM I 

^'t vst^ «n^r « 'srf^s *rt^tc*i ct^’t^tlwi i 

VS. ?TCT (TFHffo 'STSK ^?R^? 

*f. C^vs <5^<qif«t^sf 


<F. C®rf^» ?l^ 5 f'fa 5 t 
«t. 


^.iWSPI 





8. 

i. ®HnH 

ii. wifatetw* w ROmi <pw 

iii. Hflrt W 

flWWWHlB >il3^? 

i « ii *. i « iii 

n. ii « iii *. i, ii « iii 



15ar- P far- Q 


^.wwr cffa'iA*l ’■(Hkw w 
*f. 5iRhiI ^iuo ^ptur? 

*i. P <*Rr*rcsfi>® sJ&iilTO «jwji to i 

^r. *BPrfifarcsi?r cror p « Q OTi^^^srcpiiwflGWTO i 

im* « erlflH Sfl^lSf *WI ftw ^1®f TO3I l « ^V'^jhIPk ' a HJHJ ifllfil* *W®UW osWm 

item «mcm "laMW^ ^ i fetota fal&ij «Shfr-13fflNff *bt ct fltrtcw i»h ’arowlsf 

foslSM Muni'S 4.C1I I «i*vRm» erlRtfw Slfflfl* , s|wf ^I'e ^"ar « 

R**to *il* tosics i 

*t. srtclcffff wcs mMIU #Wm vtjH ? ^cWJtTO i 

*. HWf « «flRl«W 0W^ Wt*¥Hfa ftn*w 'flfHH|WlM Witold I 



'Sfl ^065? 

^sprctfr <wwR 4 fast ^ri> i <hot *n3ta^3)*i ♦l^wi qbtyypi ^“iiftya 


^ri 4N c^ nic^ i *i-»miFte &tii m tvi^ cwm «hj i 'srt^i^«t^ *rj 

C*tW C^iT CWflt '?^l < q I CWT- 1*1 Hd To JjJWlBf C5^t ^5? 

^ <ptfi Hlsls^'i toi Rmj ^ftf (SlC^ ^Rw 1^® ^ I 

^*(JtW CT^ WW H|$dJ|C<BM XllTSvs ^fj Ri^|"H « ^W?f ’THt GlW *1 *Ht^ ®||WlM| «WI ^WM. 1 


<*i wtfts *iifr clw , Bil*ifll- 

• sift *t»fic^i ^rf ^aw *i m I 

• ^ « ^|Bf <4HI «» *IBK I 

• a ppw w CTjwff *far « *1* <tfHi «w «tia?i 

• «WPH«iJffl*lCT ^Wsl ^41 ^JWT I 

I 

1* R<K*W *1^*1 « W%J 4dtt» %K I 

^faiR-p <pifo»j ^mr^N^'viMnKPiPM 'ijfitoi <it*ui *n?ro i 

ft affcwim ^ qis*ir^H3f^rc® ibri 

yJHlPbl GIW « « tom «<fnl 1SR I 

imtfl's* R*hi win* ft^vta <*i*li> »i*i>wK 41* 4d«> 

Ttm^ <e wdfcis [Sifl «(wi 4ts fS&'s <w(. x « *h?ri 
* il*ilffcr4 *iu>*«i'6i ^I3«i «mj nntliw ^ TfH fares dl^M 4?rc® •mro i 

ft « ^3Ht% <Hlb'6*|'6| ^ -MW PkKlti 8IWH 4d(» W I 





erhfowh 


iib- 


WStffeffl mkjM 


<MiH awa wt^i arf&HT ala ama ww, Rai* sifoflttr 

a«tf wS^wt R^iPi'* aa i cacsa <$ ' 5 R a r^r •tatft’Jwi aftai caawf 

•HU'SIc® ^5? aft® 

•ms i qj5tor 'smocai ^ Raw «iatf I^iPi® snr eaa a*** te 
oti^ nUdfSlii ®brpo w t mi t aa i iSkaa qfcfto •lift, "m,a*tfa 
a»fcswftb « tea <w$*iwraiaia*i® caa wca* caa aaa wear as i 

al^a Cl MS CfltM ’aH %«ll ^ | , a1S yw W Wll CTBpT I 

G15S ! «55 T «l*t1<f a*IC® ^l®8 H$d»lt®M ’Its® a^J M®rrtc^s f«1S 

■sim <?w <a&a aatf ^raia arajw i #s care cas are «itw i ^aisaim 

io ®M l&aitH w *llft I WMJHJ taiSWS SWJ *iiw $®%n, 

•flft®, Hscaftfis « asws saai $®reirela alre »£R* asws s«f* t6arv.> 

•isNs feaPlft&C® ^jGJBI S*. SFref SflS SSI ’SlPlS eil'Jk «llai alSFt ^G3RT 1 S5®t ^T ® <P*1^°1 ^ 
'oRl'aj|<piQ 5jJ[C*f ^flSRH® Tf»l3l«( ^ S* I 



ff (fosft) : HHWWH GS^ SWt ^ St 

I HHaWtM frzttwz® ftspia Wt, 
CTSTOBS yjitw S^SJBBf ■ft® ^Wlfls ^WlSf 
WttS Tjjft aH*HH ^*C3T I 2ff^fl> ^wa 
fts Rf&a sc®t ^ a*, *iha> as i ^ws 
stores i&5*f « flares as i 

«?a®®r w ia 4\*l+ sfc«im (Hilus) 'aw i 
SfrflPT ^afrl® ‘IWW C*1*#a (Pelvis) 'aw I 

w»#*t 0 fcv -qjfr t^reSls caa sea ^jm 

alCTt <pw I SftSlCTS 1%®a Wre J^cslils 'Q 

w*ii°i "Plait caa as ghh a*il*i ^re 3ca“f 

^CS I ^GfUtWa ^|M*l *ltfffcs 3*1^5 

wat^awi 



■^^^^^aawa®^aa^iaa3tecaf%®«rtwi ^ariM^awi 

«aaa1^®sBi ^tcat cspgfTfawi ^5®a cai^ ^it ^ a^aiff "aiPt ftw 3fS® i cabala "afaisH® 

v-i^flj GRH PhqlfiJvb sffw I <flwa , =El®ta a^lira® Pl®^sT (Papilla) #T W I ^l^lsaa JUMfl 

pHftw ©-iiv# ^a i 

afaffr %ia ^ aawa iiPi-pi atwatca 1 ^'BSRt-vah iiPi^i awi af^fl» iiPi^i ^f& 

8taH ^Pt f^®®, aWt- W2Pa, (Nephrone) « ilPi^pl (Collecting tubule) I WJpT ^3T t®f?l a>Br 

*i|Pi < pI caaM wafew^ja aa*r a*ca i 










Tm! 


co- 



Will, 


PSP : $&I3Rc*MPI MlPl^M *HW«W3l W$ « <*|Rk «aj- <pwp P13P I »ihw!Wfl 

aim io P2P PflCT I alftflf P2P GRH 'WlPPT (Renal caipuscle) »ihPA*ih mP <*TO. 


Slfeft GHffi Wim «imm <2llCil4fll*1 (Glomerulous) ^ pm3M Wl fts® I C^lNTM 

OllW<?lWt* 01CT I 

fc i I- rt*ifl 

JIGIHM | |^ 


PiMarf -— s; 

fOllW^II 3 ! — 

UJ, h ■win.i 


1» w VH •MW 




WlPl* 




Ifeif br*£,0. < C*13M 

mwjw R-^oa RPii c*mm "siwt awH® iimfl* m*rti uHwyiH miPw Pinr 

I GPH PCT (Afferent arteriole) ▼jHtito Rj'ota Tj^F aim ffofl* 

t^Pi^iPwi twEi ^of i (ini'll ^mm R'o® av'BfiRs’ia ^R» vw i <£pm miPpm ^ s PPmHiPisjjc , it 

RlPi's ^RT '■uflfifl'PT (Efferent arteriole) iiRt < wl v l^*i COW cqftc* «ilc»l I 

CfllRmfll 5 ! $|h»As *ioe| <p|«t w TRg PP 1 Hfiiigw «si»i (Glomerular filtrate) I 

PNjP 'SfsftWr^ PP 5 TOltfl ^iR W&5\ Hlf*W>lfDw O^TK [55-41*1 ^*1 1 

pii> *o ghi*t n>®^« «ttps i gjf^f& a^n fDS-aw wr W: pngiw% fliiwwi ^tPw 
(Proximal convoluted tubule), cviPi-3 ^1 (Henle’s loop), attifaf ^j|»k«il ilFtol (Distal 
convoluted tubule) I 

t^ff « wsTtifl 1&m IdI^vo ^sjt i 









TO* 414 : wr *<mR4 m )><too IviRiRi'GM ^ 4 jm ^ i to t^to, 

to^, 4ji«iftiii, ftofisft*! t^jift *iftcUit«M to i iflfljpit ^nww to>4fi i 

to TO?rt4% « ^ftxw ^j <w$f to* ■stwjw toro ^4 to® ^tto * to 1 ^>to® 
ct£=t 44ft 4 fift atofa torti 4 »ii*m>im ^af to i ^*13 ^ar ^TtfT to 4 i*i tortt to* 
cutor ctow am c*Mto <to ^Saitef to*i 4 if to sro «wi <ro $vBcd>ic*i toh to i 
$&MUto <to ^ar ^*ite to ««w>ii>iR|4®im w*rr TO 1 ^ato ^ar ^t ^ ^ wit*m 

to 44. 'spplfsfa ftRM to ^to tow cros tots to 1 4TO f4 to 

to><W ^itdjWR 4tils 4& *to 4*M3tf TO I 

^4 WltolW, «tosfo, C4t<to t^Jlfts *l8NH to’aK TO I ^5te ^ftww 

tort, to, « tos ®wi ?wt to i 

4 l 4 : ftt^ TO W 4 lt< ftTOto to^#TO^OT^ot(?Pfl 

wTO^Pto ^4?r : stoto differ *1131*^4 to to to *iftto to <iw 

4*itos 1 to smst wro to to c^ to tots m 1 cros ^fftormr town ^4 ssr 
^ tot tor to 1 ^4 t'idft'M tortt ^?87? , tt^ e t atom to tos ^r®r 44 m to i ctoito wi 

to to4 torK to to ^ to wi to 4ts 1 arc® to 4H w 4f&«i4| ^5- 
^s, <tpr- to 4i$dBiceM TO^t, crow to, ^ Jiw 4tot totft 1 

^C4 *tW?T 

HHW4»I CTOW 4to ^4 4 tofts ^Mft4 4tt4 % to I C4H, ftto* SRft, 3gtt4 TOOT, 

fttore *tm ^esr ^ptomj 1 fttos crow wro tot * 1 % to tot, sto <a fflft 4 4tft4 
4 a 4 ,s^ftf £|4 w tot, £45144,444421314 tot 4 agt 44 , 4 TOTi 

iJH< ^4^f8(^TO^ TO Wlft?I <> fTOm "|C4^ ^ %>1M I ^4 « TO 

to 1 to cwr to ctoto to ms to 1 qlfclto ^nfto ««r, ^4 

to 4*r to «ih 4to, to^w sr^Tw cwr- to « t^r to^ ^ wur TO*t to to i 

gtwtoro ^C 4 «im to cto tott m ’iw ^ 1 wnt ^ to «iw gigm tore toTO'® sbw 

^*ncii?ri TO^f tow C4WCSM f^lro ^IT TO I «IWt4*l 3TO^ To WW^I TO4?OT^t^t 
to ^ TO I TO* ’ fWsRT TO ’TTOW TO^ « TOHPW ^BT I ^ITTOI4 to4 to 

SW « ^ (TITO "TMW TOBrt 4ST ^HT I ^^4 *Nto $®(!&Wlt<>4lPl4, 4ltlto4 'TO It 

TO TOUTTO TO TO '5f < TO e t 4m ^ to I 

TO 1^*r» ^IsiN^Pm « sttowr 

tHdM^IU<>i , ^liiito^i , tos »ti, tofto to ^to 4iro 1%to to to tor to to i toto 
f4to ^C4cerl 4 tor WtiT 4l^ e ITO TOT to^T c-np|35tu»l , 4ttito f t«to i 

toft ft 4 (TT to ^ ar 43 TO toot toTO i ?roff ItoftpK ^ftr TO i <m$ w gto ^’Wro 

ftto TOT ^ <3I%4 ®|ilHftPl->l 4m ^ I 






at flma aata *isr 

4ai«i a® v lflfllftm toIsi *iN »kihRPi*i I *il*il*H'© 

HilalaflflR ttlflwa ’ mWOT a® afldtflm mat To I <H 

wflilw '»IsiHI$Pi*i fSSsTwi <am 2ft® Grt% ^Jt'os N*flrs 

aafla at0 « mai Sfl® ^ alwa ^flfa Wt a*jWi®H 

mataai aafl (stw ft>tec<w aar flia w 'biataflfla f&kcaa 
aai flat aatfl^ matcar aa i <iia aifla mKflm Saaaj wax 
^sata ^SRUii, ^'SQ<p tsfl® « 'bhjhj mflma aatf afl0 
<a%a mi aflcaiflm im 01% 00a flaia aaj ta 
cnws flma , jHaia ma a*0 1 ^arca temaj 0 mtarnflfla 



TBfcUftfSp, | 

a^® 

t&af br.8 : 'hWI*II%P!*1 


ftiBaft «w <amfl mataa aw ^gmt atcm ala aia«rc$a 
aimatam^^n «flmtca mHnaftPPi cvflwa aiattaj ai$d}iceM alfo mfl<M atfj aatf ai$w fit^iflm 
aa 1 m dimfli <uaa$fi 18 aicam aflat 1 


aN% : aaa critfli axfla flmfl flam at mEawf asca maa witii <^h ajfla fla»fl mia 00 
aflmtaa amt atai maa mtcm flmfl a^aum atai flmfl amum 15510 amt ana- 0101 flaft 
mi^tfeiaflmfl tiqawfaflnBfl sn%f 00 stflmtaamw <afl> mataiai mca flafr <nc« atat art, 
mfeam, amt, amt, aana 1 mtata ajfla flcfl flta 0t%r 00 stflmtaa amt ata 1 ajfl aacm 
‘cga 0a’ ^ata 1 uiai^i aataiw b\mc*ia awt aatatsa ^aaiwa atajca amma flmfl flma at 

^wwl 01% flaa ^wncat aaaaa ai0i mast am am flmfl aca*OTi onfl flmfl 
aacaimcaa aim ^pa flaa am macai miaiwa 00s fl®fl aaatma mtfam aimja mw mat 
acmi amjmaaaaaa >omfl> fl®fl mi4ma atcm 1 mi$ <amfl ^gpa flmfl jjftsaMH mw encaa IBftmii 
mat ala 1 mca 0ac® asa ca mca flat 1 A®iai®t, mflcaH « flm& arfteaa flmfla fl^pajia 
a» , miaataac5ca 0fl 1 aa^i^a ^pa flefl atca ataa mifla Narnia mat ala 1 


aawm #h am, Zaflm sna v aiw (^ flfeia) am aifl am am amt aw ^aaifla 01a 
0at0ai ■^aaifla a^Ra m '^jaaifl ^latcai^ma atat ^aa^ 0m 0a 1 i^OT0a a^a aaia^ a 



mtm ! aatHi«a ff mwa Rata 0 p 5 w wh ma « eiflc® ^am ma 1 


jjijHlfl ^pa atata ^ata : Aiwa Uafla « 0m %®t cacm ^naam aieat 1 ^latcafla « 4 m a^ta 
flaw atat 1 isiaflat « a^maa $®Jifla gm flfl»0t mat 1 ^aam, amt flatawa &aa aflaia mat 1 
araawat'oi aiflammati Aanmiftiim flaa awn mat 1 

mtw : y 's ^Hifla ya^i ami matata OTflaca wtwaica flmw4 t^flma 1 


m^hb-b, ia-boa 













\S. C’l^f^R^^f? 

8. <^[^’W<f w® #t^rm? 

(t. *fMW <i®icvs ^pfRl ? 


fii>»il^<p 

2J*t 

’t. c^tw 

i. *nft1^F cm 

ii. ’ttft ‘ ! tt i T 

iii. ^ *@m ^nf^ c*n?i 

fatDS 

i « ii 


«f. ^fcs 

CsHFT*rsiftre 


. • « • • 

*f. 1 « ill 



« « • • • 

. 11 « 111 



1, 11 « ill 


8 ^ ffte 

9t$& ^it ^ i 


vs. ^ ^ w# ^Q^im ^«t- 

i. ^ C#t ^GTJt 


ii. -?PT ^ ^ItVQlft 


iii. wti^^rmrsK't 


«rhft«h 




Pic&* whit 
i e ii 
*T. ii « iii 

8. *lsD« TOJlil ^IsH- 

i. ’iftej *iifl win 

ii. ’^SRlPfa Sl*f1^ 

iii. 2lgtW 1 T^tTn«5lT 

hc&« whit *iflh»? 

i e ii 
•T. i « iii 


_ _ L t ^ lit 

1 « 111 

*■ * * * * * 

1, 11 « HI 


L » » . ■ t » 

*1. 11 « 111 

*■ * * * * * 

1, 11 « 111 


i. 



t&af- A 


*r. oil w^piw <5*i w> ^ ? 

*t. Ifelf- A C* ||«>Fta Hid vgflHl ^sH^CTSTT^JNjrwi 

15af- A Rs*n ifiRT k|R>wi W^dT <psts «i'oh>!> Tffle I 





sri^r ms '«iiwi. ^tfifaen iSta^iln mms « ®rtht sn% 

•iRSWlH (MW «H J»<| W *|5R Wl OT *N(1%C® *|fl| Ret alCb4»Hl qlufil+blH (it^nsr (MW ®MJwriFT m 
^siw $ an% w*rcni ct T ew OTra? ^liiwi *lfr ^ca, prt <*fr , =iw|w ^feaM 

’"iMw crtw* m\ ^CST *il*jk) <p«i <wH«ai | 4 1 WIW ^RIT <wl«Twtatii *6^, ^1«f 

« ^ *i ”^4 whs® *im i 


4 «i«ui« *itfc ciw^rat- 

• *IM WIC*W <tf* 1 l 4 *W> *IBK I 

• SW 1 ? <iRV5»|PT ■'pwplc'is sjp|<H <uH)l ^C'O «IBI^ | 

• d^T « frllUWfel *l*r '«JNil «*C* «IBW I 

• ^f3$GC'1lMPlPM , *ff*f W S|R>*H <Kh1 <MCVS *IBW I 

• ^mwf's 4 l% 4 M « 4 hi «mw *n?m 

• ^etflMPw e 4lafl <MW TO I 

• , sfl 5 R <wifw RiR>q 'sr^pfa 16ar <p«i PR?® *it?re i 

• 'srf^ aWlfl *1Cb^va| JjRJ *MW «H3R I 











wic*w tom tof&fa 

B ftBl TOt® ^5J*T Bt B&tWt <ihloo ^ I witolttfl wm.* <p|i|t»<| ^Plt wH 

(Skeleton) I ^TOT, C$fl» , inH»t, C*lfl» fl> wh I 4fl> »<h<it.w<p 

ftW?^WJT CWI ^HPW, m*@l, ^ET, tjPbb OTRST CTlB 1 =lf^(?r 13 flBt e f 

»yft'a*Wl 


’W <sito tom uvr armi 

?m B i hhwkm *w tor dm *qOT?r *rw 

J i"4« wiijhj BA <fWGJT wh *t^T TOI 

tor « wtot m nffo i toJifa 
to»uw ^s to ^ to* 

Pb<iw TOr®t b?ti 
BTT tto Bit UP* *W?f BBT toUW 

^wf T|ip|5|if « »*ilc<rat ' 5 TOR B I to*f « 

wtot, c'tPt, ciPrato « torcto to 

Whtoat^ol 

cffCB wiwiw swh bw 

bit Bri bt- >. « *. 

BWW I 

i. ^sww (Exoskeleton) : ^*FTFB 4 
Btfflplt -^to BS I CW- 

^iwli (Endoskeleton) : <p«ph 
W5 Blsrat ^oSWHt $pt I 4^1C*M 
y>*MiP<r *i>i«4c*i 4 4«wru *lfS® i 



ft**.* : •POfhl 

4 ■*ito fftw cppfpo <11 $ ^ti tor « 


■^rot sto W b*IW Wlt*W ^Pl^l 

■Wit 8 !* *11AJ WJ RjJPlPfa 4l«t 91*l:| BN Bt- 


i. C*R tom : Wl«l 4 +fE Pffi$ Bl^bl e tom Bl Bill to to* *r*IJto 

ntA B<icsw «r®1«lc*iH *ngj& bs i 


« slflBri : tos^F BslflSsr toij cwa^ tww Btocs 

PtaMh m» l CTf 5 !^ <wit*M »ll« tow rn& «M#i 91"^ l 


o. i^l^l « »*il**l : % ■^P'^oa 3 « tdl^lo® isplt^la ^IIBIJ I *!) BOT C^Pl^Sat s|T»i<pl 

WWI BpMfl >11^ C^lP «Ht^lWM Vt«l «|P<| Hl^ltHl *HM B ^WIlSMl bllb*! ■WM *||1$ I 






8. eft* <?n$® i 

<t. «MH *NHI : srffcf *1 A* «HM (4JHPHd»l , *ftl|5)*ll*l , ipmfo JMty ’T'RT to H1W I 47® ^ 
« TRf^ to I 

^ (Bone) 

^ ^®r& i «ito *n^t ^t ^rB8c^t% <Ri<f ^^toRt 

&Rtof w *ifo® i ^r ^ i iji^w 'src^rr «rt^c4W«(wi ^?trt to i ^fStow 

'stfSfregl^ (Osteoblast) ^ 3*T I 4*R C^ flto «ICH4l»l Ml4^»lta TOT I ^ ^fT© 

«W*Mi>l , CTlfern, M6|p|«l>l * 4iHl?R|l0M C»W Ren fcofr I 4^t «rto® 2jm 8o-(fo «H *ttA 

to i ^toto 80 % &r ^ «o% toR ctH *wtf to*ifr®i *rt WsifiH 

•ft* « 4»JM|3 b|W »^r Sfc?HBR I «<m «I»IM «lto RlwlR* ?$ I 

W*fPtf (Cartilage) 

w*tP?t ^fto "To to *wi to^rf® to « i 4ft oro tor i «*m 

c^sjjpn iq^p <jt cBfi®m mh»im f**itoiro >ir$to i^» to i w*tP*i ww^Pi to 

■sn^r i <o* *j*m 3H i 

#f%© «wmhi w=tP*r ctosr ctotam ^ ^ to, tol^Rft c®mw, to *ito <?Nt 
c*ro i 4*s&m ^jm^i ^t *uifa® A to i 4?r tor ^yaaffc to i *r w«ttf^r 4^1t 

isto to <sfm% to *itoto to, to c*ito^?im to i ^srtotft owes b«to 

ton ^ to?rt toto^ w'ttfa tot, %rt« « b^wc^^i 

toi w 4 !^ j[#wpi, tot^tol^f wf^ito toi cto- ^ipw tor 

w e tP«ti 

TO? : ^ <s Wflto toJ *lKfojto i 

*ritori*fcf (Bone joint) 

’sssifap 'srto ^?c?nwTPP 'sito^r i afflfc 
«lPM>rto 'S|P»<l>|5^ i9WI ?i^r 

to ^weiM «i(5^lwl «Hc^j wf '®ito?®rr w ^tol®r 

C«lw f^s ^5 to »Tt I ^toifsr ^B5|2N53Wt 

«rtto?r <?w ^ '=ito^ , r ^sm^iri «iro ; ra ctoif& 
toto wv§, (sm ^to^r, ctoiffr 

*(m wh ^ss\ *m, c^r « tora^ i 







W 

*&&& T (Synovial jcin0 ' «lWP # TO *W m 

*!TO ^Jp^Hn»T *&*} ^S? I *IM w ^BPS I5|pfr m TO(s? 

^rtStsr^ifSwjM ^N^P^fTOI I 

^si 5 ^ ■*&$. T&iiswfoflrt TO (Synovial Quid) ’ J fl*ro «st WR $^l# 
1*il^w: ’qWHfa «!^a ftcsr 4N *jr «to* jjfWfeito to i a ^piRiw tn*lfljwt wf- 
*flTO *fl3tHlf&Ul*l TO oral qftfflfaTO *J?®!P1 ^Ipw 'TOJ ® 

5 ws* TOS^fr w i to ^ wHiN otaor 

«(PwR*4 <BTOT I CTTO- 

>. i&TO ql^i*!?^ (Ftotsd joint) : P)tt*l ^PTOfl^Vll TO¥ ^ 4TO^ ^EBlU^lf 

^w *iPWft| {SUgfrfty movable joint) : i4FR ^PTOfll 'TO® ‘iH *TC§jf 

^iPfTrow iin w* eras* *tro t 1*1^ « %^a® *s^i ct*r- prtotow 

«r ^^1 to ^sN||*N (Xret^y movable Joint) ; *fl WlPS’W I J) 





TO1 WlfeTOfto (Stall & Socket Joint) : TO * ^fcjrtPTO ejjfljft ^£N?! >^1 TICWt (fl!*l W?\ 

«HJ «!p«® *iTO fllCf *llblWI *<H*lflTOI 

TOfc (JtDnye joint) : ^fl fflTO ^S^fcT *tBSl5¥ idilwlfl ^lW nlPl, PJ^t TOWS 
?lft8£?®TOPlflTTOI CVR- HE®f 'TOjti ^3 TO. TOJf BpB* * W® GNT r 3® I oFW’lftr 
CTOITO *#$' ^IHI I 







TO : V|W« TO1 Rt®j| WlsJ 1&aj <*« (BI^VO ^ | 

foil! 

'Sfoisfto «fC®t « SltfHlft *ttE3T 'S|^^ tfft, *hP|«s<I ^'iPl 4<R 'erfSWW ^sf <^f^s 

te cmPm «tfte i otisritto*i cjftOTflll^Pift *i"1&$«btsi c’lftvs*^ Rl®;j <gjbr[ TO 
TO«ltWI BPH- 

- «|»tiKl'i'J'»1 WI*IH , b*lK*Mlil *I*HN, TO RhJM « vslsWNJ Wl *Wl I 

- «IWW TOT CTlTOW MMsT f^f®f^3 «||^W *|Jr TO I 

- df 2 ^ ill^lceH *m w 1l t%sT j w>* «rt ^ w i 

- ^sm *WlP| « TOTOWMH 1lf?l^ < t1 5 H TO I 



■qftyrto c*iPt 


IJI^ b«!M ^ « tflPH 

'5JHCT3T WBT ^ « OlPlsT TO® 

i cros *bm *ifo 

to i m c*Pm 

ftsft TOT | <<rf^s C’lPT (^® 5 T to* « 

to ^i?rr TOt* toi 
»i^R«p ttcwHi c^ifta tot ®*?Hhi 
crotcro wt <? ift sR^ISto ^ri vb^Hhi 
toiito c*iPr <3* 3*r ^ i <f$ 

TRC^T « SMUtffl J1Alil'*l4l TO5| *f*BT 
*Wa\bVa\ ?m ^ I <4®tBT C*lPt C*tBfl TOW 
Sprite® TO, CTO* WlBtf TOW Siw TO, 

SlBIletW CTO* TO C*W CTO* WtCTT 
TOW ^CS ?rf*W C*f*, WtBfl TOW CTO* Ifr?: !»-8 : *!$ Hl^lSI *l« <Tl§.t*M*l 

'SfW* fiiW to TO* , Wtl*t TOW HW&M « SfoTO HR* R*fll» &*l sMN 

ft W Silil , WtC*T TOW fttb *M**T t#H TOW 2t*HTOF*'5l*TO“r, «»|W TO WMKHl §^Jlft 

¥imwi ftt$ Shi$*m ^i?rr (^1% ^ikit ^\ m i 

c'lR -^sm H^ ^bt ^»r i ^ ^bt <? iPr ^ 

sri^im « ' 5 [ 1 »hi^ te ^pt w i 4 w fiitpw c^iPr ^bt ^ i ^pmws^w 
Ifo ^ ^#5 4i<<spvinj ^ i t^%^r v*ivbHiii Bftw'W o#r « 

•IHH1C4 to C^T <P« I 4 ^TSRT C*lPt 'SW ^BT ®T*^T ^ I «ST5tBT C*lPt?f 

-^sm wm ^ n c^t -&m «mti cw 1^ <? iPr Mtewn 

■SfUTTBf «T»f wmh ^ I 




B E >**% 



ffaibn) * (Llgam^t) 

^siniPBT ^1% rtft ub fi "Re* ^itev flow ^nw mi wp 

WftTSW’TOf Rt>h e^ 'Hl5t *St Cm Bite? VfWI ^®!Pf ^5C¥t qk'lC’fPta 

I5RBM ’^WT ^p ^TO RfrfflGEV ^OBf ^ W I ^ *SP flVEf £*im Wf I m, Cf® '¥ Wi ^BW 

ISsf ifin df*w? #b[ <<spw It^r 'sofew tffw*"$ mt ^ 

mvuflil ^1 HTsUrCJ HfM *HCT I BBfljHT 4f33Gfr< MWfflft I 'flff 

4 rWh <9 ^irtj ^firlwHwfc^fWv *lw i wwjjnfv'f 
<W5ff *fsvb ^sw Wi ’tom ^ jn^^wi b*ijw ^ miftmii ffeijj wt 

RRvw^y^Wfte^ ®JR , 3 "T’ojh <*¥ ptfSdfft^ln wi i flift ^lilS^iis iwwif pfaiso^’fliw 

ctr (pmw fltnit W( i rs&^st f&jpp frrtr ^otoo tott ^^oPi ( ^PwWft --^ 35H <wi 

W( <osmi Po|ft*IM¥*l t$t 1 <qviri] 


rtft « flfcHltfW ^IW «lhi »*1 

sHcwnto wiifri 

rtft B <$WW fllSW 

i ftn B bsr «w 

Wft RR*v 15*?& RM «rf^[ <W!&W 

ss&bwi 4w»f wri»i 

^?R13 $55^ Of Ibf ^Hfif 

^«*hi m i dR**#rfftttw 



i^^^aOT’st^’iW’n^oiw, T&m*t : &*rsn * frlk^ 

rtPfRfrtar *w jf* bAkoi «£*? ^r wiw ^rki wuRP0m$fr ^w 'W, 

iHftPW *rtp CktOT i 


*1*^ WKlfP HWt WOT w ^7, Pritalw wB W *|p«l^ »0W ^IW I fliw 

ftOftrt HF1 1 PfttJrt cfuw^f v ^ws*5^ nSwi «i%^riiWteqm 
I ^or to^RMWW 1W fru«« wfljifll n^fw upcfffflflw I 

4 W’fflWT ^RUfKI flOW ^PfWCfl W5R ^SI I on IN^ifl^i? RlflUl W^tr? 

*<to+ 'ififl Ttffli i 'a^tFiR^^Eij^CTROIwi ^o^cwiWwij^^lhcsp 

^(6t# iW *MWW ^|iiS)^Ol 1 ’Rli' 1 !R^T!SpW^flSWPW L l fllW^f ’IW lEd 

■H^i^i iiw RKiQfa nr^i 1 


Ojvft flIWfl Bivvfl'mi 


Vt-ium 




i'So 


Qv /N 


taffiaBj cTBmvbH l^mrresH? 

afca 



astw 

isaf^ataaswt 




^f^eUlwrpKr (Osteoporesis) 

csoiaat miea esrea^, mf*ia a&a « war ayMPnia 4asf& ^a 5 ^ i wf^ia ^aa war ait 
I^UlfSjH « ^JWPttlW a^a ^fT I ^Pft«CTlBlPPT < 3 ^ 4JHPHIW WWlaW ftw cam | 

«pra « »iR*nthn awia*tw $ <srmfi>aai 

wreaa « ultwiiwa wwm*i a^aia aa 4 cam ^aia aataat caft i alar wi #aa ama w, asrftas 
afajja am w wteaa 4 cam wta aataar areas i wt%r weaasfaa aea wtfitfaa ^irm 4 cam wra 
a^taar weaas caPt areas i 

cae* afaw aaa faeaa asca asjmfaateaa afef^a asiaea <a camf&aai aftareaa caeataa a«aia aa mf^ia 
aa^ « asaeso areas i 

®i**r* c t 

- rnf^r w^^ca ala, t^asae^ areas, 

- caHa a% asae^s areas, 

- -prekl^maf^easaraTmapaaa, 

- ml^few arat w^sa aa i 

cm 

mf^ia aftw amenta aa^am aesa aiarcaj 4 cam fa*ra asar aa i cateaa snaftas warn c^aa castear 
$aa*f caat caa at i akta aseat aiaiar wtatew casiaa ar carsa wanar caslear wewia at? c«ewt ala i 

- aaaeatf <jaa « aftareaa tafaas i^oo tafaara asTfafaaia siaa asar, 

- a%»H^m'Q^*mfi^ gar si^t asar, 

- asaam aa, mtasaa^, aam^ « asjm^raia aiaia arsat i 

- asjmf^«1«&if^ ‘^’a^amrsi^aasar, 

- ^af^oaaaiaasar, 

- ^aa atm^ arara siaa asar i 








-^s (Arthritis) 

<*& <mmh <iiv» eim i <mi *w ^ cm^if^ 

^em mim «nw i ^ c^t *nsiw ^ i ^r ww^cw c^rm ^wt ^t wit 

^QTIt , 5RT<St^Wt^^l CWT-^o^^Wl 

wi 

- «il^<MR i j^ 5 Tt ^c?i ^n?r, 

- W|i^»lF^'l|V|?|C '8 

- filt? ^ -m\ 

c*m $ Gift * ^n?r ^r i ^ w’W-jm 

- 'spsjifa^ -stf^pr ^ voift t^o^rwi 

- ^?r ffat?r c^rm ^ i 

- ^r^ c mn?r^ ^*1^ «t^sr "^5^5 c^ttt i 

- qPwflAw ^si^st kng o ^jinisr ^st i 

- T5M wfifa *ifu *itet ^at i 

- Mstelfew *isisrf' « rp# fcqq cw « ^ aw crict «iSaqH *ilwit^ftr i 

- ^WPT <#OT' T&ft | 

gitarc 

- *l<t*s 'sifiFlWst’T TO «*PH 

- fiiifive ^st i 

- «tffj sj^t wn 


^tw: c^mm < wc*tt< wf^nm *imj st^tw w ^ i ^iot* tot 

^PJwiigiPpt « (<Rf 





JtHfoteH 


ivs* 




> 1 ^*^ S'Sfl s|*f 


i. «lpK|JlB< <qa|o<P I 

V 5 . <Q PMlWCtol TOU *lpfaj W I 

8 . >i ftw ifar i*i ^ ^ ? 

<?. 'srf^f o w'ttfcRi ^ i 






S|*f 

*t.^F 

cGh^m?i ffcp 

ii. ^*tw « 

iii. ’®* T ^sRf « tpTOT 

i « ii 

jA • • ^ • • • 

’t. 11 'Q 111 




. * tt» 

*f. i « in 

* # • * • • 
^r. i, ii 'Q in 


^fM^FD ®F¥ ^ vs 'Q 8 *R Stt*(^ 'S'Q$l ffl'Q 


^o wa«i uf^st cn? t*r ^ c^r ^csf *ttEH ^ i <iww ^ differ 




«. <J%f C^J<J ^ GlfcSfo Wt <7FF#? 

'oiPMW C<Cb ’^Tt'QTIt V »'8’J^ ^.CJI m 

«f. C^tW^rpSf^^t « 







s. ?i%t (Mow cm ft sitaiws frim w- 

i. «i ^rrs?rr 

ii. wpm «iter ^at 

iii. feUlflto 1^ ^ ^ *I1«*T 

ftiRrwHft *ilS^? 

■ ■• . ■ ■ * « 
i « ii *t. i « in 

* 1 . 11 « 111 1 , 11 « 111 



i. W 1^®T CTt ^ Slff^ I PT ^si?f ^Tlst TO 

cwHpii *u <wiJiii i «fl^T pt flnr *ia? ciot unm 'Pwi«rt «ini« *im i 
*r. ci|c^i» 

«t. RR'aW 'UNlWJhe «KiH> ^6rW +44M »1leM 4dl ^JT CWT^JNJT^?! I 

RR'iW »i*hj *n» ^Iwn *w"« I 



*. *iP&epiiMl 3 i»i ^*icv® 

*t. x 's&fife pfictst ew ^wir^sr i 

X'Q Y &bum Mten ?Mm «i'®j >whw I 







erlp) CTW «lfat|ar»lM b-W I 4 4<f>C*l1C*1 bW «W 4 

(Co-ordination) ^*1 ^^4 Rw I Rfcj} W WTO 

^ «I1W1 <§lMfl §1<W «Hl'»|R^'Si CTOTCTOI iSfar OTCTO '^ S I’ B ? CWT- StfeMH , R'lfa 5 , 

^smsn, ^r, ^stiR w *ni?^§to %m to«ij wto *tfM^5 ^ i nH^tH? 

croft ^tcBfsr tojt *1^*1 to i cwr- ^nro ^s**^ <a wiw wro i <$ tojto 

« -sim otetowIU'® RR>^ to'to afoiii ^“ic^ «iiwihi -«! Ami* i 





4 TOJft *lft C"l« «llHfll- 

• ^towrostoTOTOTOre’tiTOi 

• sJi^1<i wro afoaiTOTOTOrcs *nroi 

• ^JoCTO 3<IH 'TO'I^CTO *1* TOTO TOffs TOR I 

• Wtel*|ii|«^t#tlW5l(RI 

• tj|'®<|'e) dfcf&il TOTO TOC's TOR I 

• 'ailCTO »H*M SIRrT TOTO TOC's TOR I 

• TOiroRTTOcsncro^^TOTOTOssTORi 

• apSPTRt WIICTO *WWR4»eto 113194 *W*1Jl»15(A <^1 TOCs TOR | 

• psjtcro ^R*r « wh^i too» tori 

• 0$|14 fcl'Wfl* TO^flil « Stf^CTOTO iB«||i| ^<Hl -MC® TOR | 

• Simp* £<H»IJ 'Brp's 113104 »WMM *1*H , TOR « afo*1<! R*M W TOR I 

• ^Pl#W '®WF « tfrr+gCTOI SfSRftcSTOTOWTORI 

• TOPlHirfi'o'lfllfil* TO^Ul »(Riil 4hfl 'SI^H TOC'S TOR I 

• rtl^ta/ftwfG «I'RH 4M 'sR!<P ’Q ill'll JjMJfl 'tl'sTO SN)H >1tb'sH's1 sjR? TOC's TOR I 

• « ill'll tjMW sa>»M *i“ic4 *10^ ro i 




'Jr)<qf^03h 

gft% awt am $f%a cma3 ^1%^ aisim^im atfaa ^acatw ama® w atw i <$ amtttwt <qaft 
Frn ’^sHa atma am® ^a I 4 aiaW §f%a #ma tat«3 atStafim atfm'&a waa (Co- 
ordination) ^affc mfaata ataaa i 4 waa at ataca $1%a #aca faf^ a<Kwa 'aimMRa®! caat caa i 

4afH veftecnit #aaatca aacaa ma atagptr caw #aa Kaa am^lwt, cw m-fccaiaaa, « 
l^aM, t^a, aa ^P&, atfmStf*®, ^5W 4afr ^8*K ftaa CaW Ka I <« atOT 

mmat « «rt<1li|«rR'9 SpSl^ss^ 5J^Q ^ « aWf I 

^%aa « wm tat^ aifta^fta arnttpar afaaw ^vst® ma « wna i at 4 amr mw 

C^R^f ^?I I 4aft al* C4lWl «M$ «IHJ 4|erC4 mt 2taH 4W at I 

atm awt waa ama •ftma aa? isfewa « ftaw, faf%^ mt ^ $%t caw 

%*m ^a aataa Wta aiamfta mtfs sma mt ma i at w atmat f^a aca i <$ 

aatfca wtta at stmaa aw i $f%wa <aft twa atamfaa aaKfto a&cGmawH (Phytohormones) 
aat aa i cat? ca& a r t^Biaacataw ^Paataa a^ (Plant growth substances) facma motfw 

aaw ala i maw la^twa ^ ca alalafaa a 3 ^ catca aca $wi% ^aa caw atfm mt 
ijaatt wttaa caia at camt?8?a atfm*)t ftaw ata m wtr (Hormone) i $f%wa caiat 
wna aaw w Mat catcat 5 ai aa ma ^ alarm ^aa^ aca catcaa Rfegjai ^ « 

cawa ^aw ^faat atw i aiflfca sum aawiatwt awt «rfiH (Auxin) , Imacafaa (Gibbereilin) , 
al$ci3lai$Fw (Cytokinin) , ^ntafalaa >arfa^ (Absicic acid), tftfaa (Ethylene) $®jtfa i caaa 

wtta at^at am cattwf awt- ^i%t, I^cacaR*!, ai^iai^PH ^'anaPiPia <^s i 

criaa wna^t^ ^fiw^na^ ^aatmtaatawatwa^matmaatataat^aatam^ i «awa 

^WtUfe aawta (Postulated hormones) aw I (flat aam ^fiwa ^ « aFH a#^ awm taatw 
amt aca i 4wa acar epltoa (Fiorigen) ^ mlfaa (Vemalin) aata i cjptfawa atm ^a^ aa 

^ aa^w aca aa^tw a?a^t %aw aai^fa^ w i m wat am opitawa 

wfttOT >tiaiaj 4ta i 


af^a : mtaa m^ta «a aawta aaa ^tfawm acaa i atw cm (Kogi) « anwa H[5 (Haagen Snit) 
aaate atw a^caa i ma m^a ^feaa ^^gaNa^ (Coieoptiies) <aa ^aa mam 

amwascaaii aaa mat ma <na5to atw ^aa ^ e t^ttaaf mam f^w c%a am i 

ma mama ait&tma am i ta$m%f aSt^r-faftm atma tafw aa ca ^ e t^rtaa% mma 
mf^» <£& aawa alamfaas aaKf <*m ajar a# i ^ aat^ ^ri%ia ama aawia i ^rfln acatca amt 
aaw ^a amt, maa mta atca atm cata aca i cmm atea ata^a ma aa i ^a ^ 
a'otca « aaa Harm m ^a am i aa Patacas ^aammacawi 



: MtOTM MJlMJtft (Bakanae) CMtOTM #M1^( 4M* MMOT WlM* Mt MlR MfOTM Rfc M^tM I 4$ 

cmot ^ mmotm tern MMltift<r> M*ttf mm, mm Msiot$ 4^M 'aifo^N mot te i m$ 

MR$f& fewwPh i #fW IteOTftR $f«OTM mw %©r miot ^ocm wim, %nm « Mcsm Mffi^ 

wots wotmtmimi mm Motcm S^otm m^mp-jott £rott ^Pm mim i wi $f%R M*tOTM mcfr i «q 

WRT Mlt5t $%<i 4 MMOTM » W( $%ff& RRTlRT RtMlMM $%i OTOTR3 ^rf^M* MW MM I M“R OTlte 
<*W%5RT^5 W^Mj WlOT <W^IWW 4M 44*14* I 

MiScGWSFM : m mh^cGimmotm Ml mmotir^ mot, mr « tsiotm Mite Mmmt Mm i <wot t <WOTt 

$f%OTM ^OTQ <£IOTM MtQMl Mm I RtMlMOTlOT *«BJt 1 m 1^ MRC^ *<lIteM MW MOT <WM RolWW 
S^R'o <pw I mMflsT c^h^PM, « Im^IM R1MR, ^1®t 's «ic'0 > m ^OTtMWt <m| 'q mPNr 

tMMteMw«t m mmotir Mm mot i <wc m R*i*mh w *n$d>HkftA-i mmotiotm mwot <wotm 

mc5 i 

IfaPlR : 4 MMOTtRffr 4M# MM% MR$ I mft MOT MWOT mmiMT MOT I 4 MMOTlR Mm, ^M, %f, MW 4MI 

tjotq otmt Mm i tftPm %f « ^otm ^otimwi mot, wmt mmcm* w^ortf^w rott mot, mm *iiotm 

WflBM ^PM, ^ « Mpf ^P>M MOT I tPlPlR MM, MgM \g 7FOTM MfOT M5t ^iPM'o MOT I 

mmotIcim mimmim: rPh « rrurt ^fam mmotir mhiwot ^r ^mircr rimimt mot i ^wh «uiPin> < 9 

^5 (IAA) RIOT 4M MMCRM R%®fCRM SlCtOT MRtfOTMtOTM M#Fl%5t ^PM MR I MOT MRlRlR RlMM 5 
(Callus) 4R5 2WM RlRM%® (WM^M ^ MM «flW. WoWR «jMM I Rfm MOTtM MW WH CMl^R 
Mmt^5f I %t^R M^^MROT ^f%R « fJrMMpH ^ MIM^MMOTOTI 

(Growth) 

1m% rw tewm cro Rtcm « ^m M»m wfm i ^ m^ fMf%^ mw M'mt^M mimjot 
% % $Mtm ^m^ m§R ^rwm ^ M^m i msm « ^Mf^ilte wtr tern 

MOT Mm M’on W0 f^OT R^IOTM Mlt® I c<p5 MOT MOTR OT RlOTR fMOTM ^srf^R ^PMMOT 

tes b OT Mm MPOT OTte CMpfMM'Q RlOTlte WH MJ^ffl MM M*OT RlOTlM te <te Mm I 

Ml ^ e WC*?r RSIW Rf^OTM ^ntMRT WOT MlOT I ^ Rf%Mm ^MM% (Geoperception) 
MOT I'srf^MteM WT OTIOTM ^MlRlRtOTt te WHN9 ^s MM I <MOTM MlM MC® Mlfm OTtOTM Mite I «flW 
WT Rl«M^%l Mm <mt Mm I ^f^OTM teOTM CTO 'RlOTt « ^wm Mm W% I iflsIWI 

iMl^ RW=t M^M MtMJOT 1%3 1%^ ^MMR ^M^ MOT R^R ROTOT MOT I <MM MOT OTIOTM 
^MlRlRt^ te ^HNQvs MM I 

b*tjM®4l 4^^?MfRMl I Mm ^TlOTlM MMlOTM ^ntMM 5 ^MMte W1R MOT MlM*l^ MM I ^M 

^*WM ^f^Mt ^f%OT M?M ^MtROT MTIMOT M^M I te ^ R'fOTlM 5 MtOT faff ^%R ^MtROT 
MMlMM 5 1 'SOTmM MMt Mm ^%RM t?M M^R f^Mlttem ^MM R^M* "te^T I ^%R RlOTt-RMtWOTM 
W MIOTH^JH MM 5 MOT I 





fcw f&ftWUI t^lSI l$M TO*t TO TO ^JT I l^f- 

tl^1)^ERf^^K-J%^WlTS!®lTOTOR- Pflipf, ftlf I 
«. ^OTP PMC*14 tSffilR i ^■Htac* f^TO - WiTCWT €l®R (WTRTI TOR- TOT, I 

^r ® frosR wna m to « frmm &m w®® i w*ir c *i® nw $%r*t to^P® 
3Ne4 £toj sto tottotorsi ^*r <im(-m tott aift® w? i M®r toom rhjcn ®%rst ^g®i rto C4 

TOST *$w)C4 TOWtWTO (Venm Lotion) R£R 1 wfit^ '£*1 TO*t® %TO!a 3TO ftwlAfcl 
TOR I %^T TO « 3 W!Pf TOT® ^ W Rf 0 #TOl 1 %® %f M TO *TO*T 

srcspf topt ^S%cr TOfsifa? ^ to^-Br re& 1 MH® S tor wit, $®jiR Sflkro 

itelR'O TOS I 

ai®lM$ life TO ' a Slljfl4§!Ti Wjj «rt«Ri '!P|] TO*R4! sUlfi I 

^■rc (Movement) 

ftflw '8HJHJ #r^T TTT5T ^1% RTO3I I iTOfRJ RWjsSfa RTRl^S INfiTO%!%R CR® (R&#MRT 

^ * 4 ® TO WI $ 11 ® FR W I TOR life (REIR TOTO fe> TOR 

’rto#* « *$Nifte U^Hcva $®kr w w* i tor ® ®i®t ®pv rt c=to ®f wut ctort rt cwtt 

0TO Wfl TO?T TO? RIEV I 

$*fe phw SIR1R® TO TO Rill, TOT- TO®® TOR (Movement of locomotion) « TOTOR 
(Movement of curvature) I £R®?I C^RT ^SFt TOR TOSl^lt^ £R3?$5fER?T ®1%R TOIR CRC® 

®RJ «Hw TOR "4® «tc4 TOlak 1 TOR TOI 1 (TOR, ^51^* <9 
$3® <£|®ij ^%CR1 c»Hr TOR C®lR (Garnets) <TO< 

^ ^*FI CRSfT R1 5 I ^uHpc5R«1 « ^5 

t*WJW VolvoXf Chlamydomonas V 1)11 |£*l 

tRWTe ai qg&m P1R ^1 

%[® dPRT W( CRW TOT ^t!R 'PRTFi 

4 dWJ ®!l® Rtl Wf sOTWP? a(TO ViTOT 

®3R® ^ oETOEfH TO^Rt RlRW® TOf I i£l 

Wf(?P RSTOH RW I R*!CSa WltR^t FH, 

TOWil^fT ITO, TORTO44 C*!^® TOTT ^JlPi 

RffiRRPRT $sRfet$*r I ^h9«? b«i«i ^ wn RHT <r<OT5 
H I TO RCTJ <pc£$f^ VTO fcgrNwMf I 1^)55 

WT RT «llt*lfe 4 ll W^fT I ISaj-io.l t trtod <M gfc^fTgTO I 

W-ioV 






Cv ps . 


<Pc'5l5Pl^ at <pci5|j}Pl«r»( (Phototropic movement or phototropism) : W*T ^ 

aacaa <w>*h i 

taaft^© fro 5 ^ I a>tc$a «ilc e ila to? & s i*ic < p *ll®rfi5'» <pc'5l5Fl®f 1 J 4 ai ^icaa Wf^oTl^ ft 9 #'® fro 5 MTO 5 

TOflte toili*tor aca i 

TO~b : CJftoWJ WMMa fcm CTO ^ TOR *towt ^ ^ 3t^S «« 


^S|W-^ : 401*11; (RRt %BBT TOfcaj ^ISf W 5 ? a§Ht ^ « 3t^s TOaR 


W*lHI«l : 2tt% aorta Waa TO ^R^5t « **OlM TO Sfsfos TO TO I 4*OlH # W 
c^mt aa#f ^i*mca wro aro i wncaa a*tata at% wa *tf<Hia ^afc at «iimc»m aka^©a 
to «nc* i 4t toft to towa atarn a§a acaaat tor i wi^ 4it *roa aifath af*a 
cro f^g^o ^ i atftfk ato?*it to Raaca* to i caat cats atftfla ato a>ia<Ha waia 
^5* ftwt a*TO TO* I ^JMBfln <fl$ <R CTOTt a^aTOa a*1aTO wnw afs jfto aat Sa, 

to aitooita <wa ?fto, <wata, to aro w opr awdia* topr a^taa c^aaft 
•jjiiijoai Ratattaa to ftoa a*ro atop i 

waa atata atat ai% ssona wia to i <wtat fta^t arcroa c^5r cata atsr to cro atata ^rprm 
ata ^a* aataa satan l^s^o wi attascromaatai -aa^aatoi to Rar 1¥K5ta?at'3 arnica 
aia <*w am a?as to tout to to i «d$ aw fth^ttsa <*w atto hh a^ro csat am i am 
ci* to ffla^t croma ftsmaa aw to m, at awta to am aror§ to *ri ffia^sttsa am asatsa 

W at OT® sN^o TO I (Wtat CTO T 1®wt CTOPR to ^C®r C 9 !^© TO I 

ot*i t TO crot crot TOa TOtca crom tojso ^-8 toifw'Gta ^ TO 5 ^©m ^kf 

i <ro?n w©r croka aKTO caw maa to^ i ^to croroa waca 'sn^ to 

^$*151 caw 'TO « aito ^§ca am i ^^45*1^1 caw aro ^ aa^ *tto*t ato i 

i|I^R<p JW 

Wm, ^mr, wn wn, l^t w, a®t w, ^Jifa w^t?ai wna war cac^a ^ 

^?a ca?n ^ ^wtpros atonr a^c® to ^Wt; waa awam acam ^a i iji^a « 
^wi-ttoai croa to ak^mt, ftoa « waa to i ca ^roa ^itot at% Sc^aia to to 
at^to atocaa to aw to ^ croa wwa war a waft* ^a?caia to? to ^ 
TOa anw ^waw ^taiaa « aisik^Da *i«r Ra r, «<i t i to to^ >ji^©ai to i 








wf to ^fcro tot acaUR to to CTsfeqa ^fcro w^?r tor (Co- 

ordination) i to Wb% ' 5 ro 05 i^ ^iotst topto totc 5 ^ ^jbi ^ ^Iwr «n>p ^ i 
'QMiMn <m tot ’rflOTw $#*ri « #w wr i iwsjT ^bbt TO* ^it ifcwf to* 

sm ^iwsft't *if?iwr i 9 tte?^ sm tot, «m, to*^ i TO^cm, 

tot, to*, w wt*im i towSH 3t*r, tot 

« RR 53 ?lPTmfw ^5 I inurf ' 0 |'»j'a|)«t '5TOS5i?f c < Pij»jft' 3ltS3 T5«tH*TT TO?T I WWlWl iB^iTO «l‘j^R> 

'q ^prr tost 1 ^ tosrt wf*o w cte 1 viP^s*^ W*m ta «n«p# csn^^t, 

MM ^Hl «ltocnftftTO«Nw WWMIir « WIWI TO* 4«IW >il*HlJ TO* I 

^ifow ^ste wih giw Rpm too*jmi *i»iiiiFto g^j <wsst tot ctt 1 tot ^totost 

^%T I 2plW *n^*tt tt®T TO ^swht Sc'Q'ST'9 TO$ I f%¥ ’Isn'ak'® CTOt C?fc^ TO ^.Sl^h 5c'Q'er < P TO, 

4tro ^*rr f^ cmw ^ 1 ^ to ifstow %ro %ro *nfita^§t?r tow to *Nfc qroeiM 

l^i'5iaj c t -9W I iflTO \5c'S©r < p TO CTO*TTO ftc j i(.<; cim* v lR*fegi5»i , 'Q Rfesj TOlt f^SfaR toa I TOl%W 

*m e \, « TOcrot arotrow $tos awm to®% i to$?t to«or *ifi#s 

^ 9 ll^ s *<t s T <?lw gro^t (TOcil (TO*i TO '®i'£» 1 c-<p S^Rk* to*i i ifl^T ^cuk * 1 toTOsiR ^ 5 gw «il«lt v ® 
<P*I TO I 

croro TOt « toto 'src«tr totot totot tobt to* otc^i (s^l'i^iii ^st to 
^r w i >ji^®caisi g«TR im aw® topi w TOt, <?w Rt%g mm 
W^?f RT«H TOt ^ ’to TOt I 





18o 


t<F0n (Central nervous system) 

« jyjq J| Wfe W TOfW Hf &S | nf*S«i* TOllijI TO^jjfc^ atC* I 


aP®*a* (Brain) 

fljmNWH %$ C^ffo ^5 TO CT ^|W TOlfc* TO 'SRWfH aW, lltf aPT I 

jjHC*uM a«tt- ^shiffc6«* a. w w *t. «P5 MI*toi 


alt af*TO (Fore brain at Prosencephalon) : hP«c**<m aWT wRgl*i »w»mi I 

PifildlPM tbh « aw wst 'aiJi^iM i 'gjfc wi? *iwaiw Rest* afata ^ fasfoa# i 


wftgh wfiPwla (Cerebral 
hemisphere) a*lt W I aW c-nRlgh 
csftfaRna crot tsh a^-r ^ tsia 
caflgw c^Faam pito aw wtiw 
ftwt aw i a^stro 4 «K^n>d 
§s#sW cct cslati alaiw* caft^taw 
aw w?t ^iIywoIw caFf i 

caHgtro aat aai 

cut-Htera aw* «rtr awt at^s ate* i 
our afew *sto aw *df*n a*#a 
aataj ftSsi awt aft* i <fl3r at, *jaa i 

^ atfcfM was aw cwnfoa (Gray 
matter) at ^as «wKf at PWhrt>sl 
1%WW1®8«MWW a^l -9W l 



wtia anpiwp 
to# 


au*iP'»'+ 

^t*INJi i ll»ll*1 

pfcm 

ftwyvifi ip t 

ntj^lls stT^f 
*PPt 

wyj*il 'SKMVllUl 


asst aw 


Ifejf io.^ : ^Pwwd *I*TOH 


Wftjlaw ffcwaw «W JjHpil <TO I mawt I ^TOt RW <?^ Matf (White matter) I ctfs 

aai^ csi^i^f ^aia w 15w^[^i®a! a^r aw i 

pif^apitap5]wa^<7^^wt^«wpw t^apsjww^^^atcsiapw^wwawti pw 
a*Waa wit TO]* asftwa « aa^faa c^g TO cafiaW i Wfl> wwipm #*®t, ©TO, wta, twt, 
ala*t% w <5fT^v PlPla <pifo w iM ftsaa toi I ^Hcwi dl'i 1% Rl^l ftw PTppam £WPt 
*ww*tawi 

a. aawf^a (Midbrain at Mesencephalon) : RWW nF*t*M tTOl TO aawf*5^ I <& 

ast « awia aFs^ac* a^ aca i aawfas^aa FWfa aaf^s aat^fa wis aw aaa i ^ 
wfilwiw « cn^ai wwiISm to »wiM ^ph i nFia ^ic«n5 aiaa « «m*iwj 

awt a^j^P^t-Kpa <p|or I 


a. awK*iPo^» (Hindbrain at Rhombencephalon ) : ^ wfiinh , *W»T « Pl^lt 

Frcastf&o i 






>8S 


(Cerebellum) f ^Iffe W*t F#5R»(R I lirft wH ^ ^ ^Pf 

'RsiF I <*df il&sa I^E? ^J*Bf %lc4« 'SfRlH © l&wutfi fH%$ Cfs I 

SFfUl^Pl m&qk £*SRS Rwf, TO W’SS '*lfa i T, e*!^ ^KPWlWt, <$tylMl © *It^lC^f! 

^'S fS^wra ^1^1 Rwi ~^3i | 


*m (Pons) ! CT^?flr «r4*S*ti&t « IHJ4|IV«M WflES «TO W&Q5 1 *# ai^fjlSJWSiW WTO M I 


^Wl(6l (Medulla oblongata) : ^ ^R&ETO5 WTO 
PftWfl ^?tl ftp? 5CTOC Wf, ftlFffl ft? 

GSfll* ^lEflt OTtft (Cranial nerves) TTOGT CTT^fif 

WR?lfl»t PUC? ®lf& C^fP^t WiSfe? ijl^ I &P& ’J|t^ ^TJ 

f^te , *M^i &,'*Jil4fl tot ftwt ?m i 
*$£ ^Ht^PII £pjt © ^FftRBl *^a5T ?tOTiI ^IW 

^sRs*? OlE? £35 ^@5ff m mm TOlR? im ^Wffj 

ftf^T, (EFt, t«]lft ^*TOf I ijlf^ 



#ar i»/s : 


C5?t^ (Spinal cord) t wg««% ?raiit«fl fl5£3 ^ ftgffi (Fotamen magnum) C«W •‘pfik’ipi 

WW *$% Shf^q'e i I 


c«i^b^» eiw mA » «cti *m «wh *pwr tiRtow Ur^ Wri ud* e<« ^ *ev 

a&ca ^TS fs i «os ^k-* ^ras ■*W^ l ^ ftEf ftiSI trtc? ©V Ui4deS)il 

era^si ^^,*ir,^? ( ftfr,^i«e«ii?iRj^i 

'^p ^rr, mzm 

^T, '(QiRMI « ^ps^HF? W © ^wtecna ’SJJ^W *wi l 


tjl^^il (Nerv^ws tissue) 

m ^»n (m& sr «j tow uspr ^si fws >n»ac*r 

^?si ^r^»n i ^ wp ^fjc^r ^ ijhJ^ , fi^ i "R®^ 

ffni «ffo © 'piPI^ *^w i 

CTITOtS (Cell body) i $m cstsRg*, W^t5 «slfcr Vfcm® CflHlWai, 

^RT ^ifeisnu^ ^(Sprt^u, ■fl^Kh’SI, 





i8* 


Epf, il&vrtwi , ?!9f^ »fH1 «t!CT* I 

<r. aHRq« Wt : fcfUCH* CSfe* ^ "IWt «HNIW$ 3«lP TO> 'rot ^FT I 
stoFro w* ^ tocto, toi- 

>) CbHKiW (Dendrite) : CTWFICTO MuRcto *TN1^ ^ ^ aWf^'o 
oHiiiVi ^r i TOsfc R&im ohh^ to<D 1 ^ cro* 4M41U 
, i4* n 'o ^p» tos i 


^) «ul^*l (Axon) ; CTfaCTO G$C^ $<FlsJ CTO *TOl ’tWlfR 'o*lE*i TOf 

^nfrHi to HsRw MT®»rt '■n^irtltw RSRctoI ^fii RSRcto! 

V I0M(®'8 «(J|flMW SlliL'&D ^Fll TO a Ul'#M « ObHfel^K ftft® TOST 

^ i RSSfpit « «nmcro touch TOicfa toIS *ro 
TO^I *ilMilPh HPTI 



fM io.8 : dl^lt RSfll 


«q TOTO*ilfc «lRr^ TO I Rffifc ^ TO TO HTOTO «ttC*l ^ wt 

RiSRcTOW ?flFf TOlflCTO steJTO wtf Hd? I HlTO^lRfN TOJ*lfl> dJHlfcilto TO M (Node of 

Ranvier) TO*T *#f^s i toIsicto ^*i aiFM TOTO^Iw TOl*IC*l>l 1 (Axolema) ^FT l 


Rfercro «umcfm hto Rfercro ceroid ^ <nwi *wii , W i i» Pmjito 

(Synapse) HFT I d^S'lCH 1 TO TO 'bwRH' 6 ijjt Rfercro TOflt l PhjMph W %JT 

HWHlR* (Electro chemical) TOjfeff© ^^1®Hl to I PHJMW R®Wlf^Snbl HN4 TOH 

TOKfTO^i wlCTt to^ R6«to toj te ^ sfttfcs ^or TO^St Rfcnwti dHuAdi TOr i to 

R>«s Rd 3J1$, iS^rblHl Ht 1TO 'ol'Bil «<m4*)w ’’IRRIRw TO I RtttlMd TOH HTO (B^lTOI HTO TOT I 

■ifltfafl) R® to sttro hTO oft* crofta ^®car to^ offi* ht tovrA Rfen c^fto crtw 

<p|fo5l TOCwf '6*nM*i1 CTO*tWI 

Rfiswsi B<a TO RR>^ ISfe’e TO I 

dWj^W»n^&RcSc«l»lls'^9jl®lC<f 1 ^lC , lTOT»fl ^CSf CTO, ^ICTT OT»Hsr TOB»f CSlCTOTOatC^ 
TOSTCTOl C^H TO i T'5PTf? '8(lc«ita 5*^- , i*i|wrPl« wl^ii GjflSsff *iPoc*«p C^lCT TO Rfffat 'ql^cTO 
^«PITO CTOlPlTO dPr TOaslfS® TO 1 Wf ©tCTO^TOT CSj&TOff^BM fiflTOlU ®lM i R|^lll *«HI<!&*I 

a||fc&ill *$% TOilW *Pt«l '•WHK cm TO! JUS m I 

ell^S fet (Reflex action) 

Uro ^*iw ’biwPw'si o ^?r#7 af^#?it^^ri?r i ^gt ^t®tc®i % «t6c*i «ivmi to® 
TO*T *I?OT ^ITOT ^sf5 S^lTOM cstc^^towtl tJl^Sl fem TOI ^llTOTtTO 
^ac«i dH^S) &fllc < p RiiaiH < psc.'® *lt I dRi^Xl R»*il ^*H6 Hlfll Riilai's TO, »iP® ,t v slal TO I 

S^dils dl^ftnl hPo-^p stal RaR's ^n^Br^5ffTO6 qfal R«f4» to dfasH Q^il ^ic-i 1 







ia© 





aat aia, 'QJ'W^lEa CT*T^ ^HW ^U ^ ^jiw asiwfi'A ’Sica IB'S ^ B i*a TO m I 

>S|fi (q^St sjf^# fis$t | <q INlfi CTOJEa ^TWJf RfSt afeT atf ^ ijffis aaa ®fl®|$P!a aSW* 

'^afN'saappft wksw* aiata '^ ,) W afis®! ^qt i i*Hk*i ftww i 

^Mc*h ^ ^ $#*HT ^rc 5 # P$sc«m ^jwwa arow ^w®a *psa wr c%s$ i 

w fisawa mm 0 m arara^ caitev at wmffi ^ifi 

WHUltclJ Slw? W I 3Rcq^f «IJ|*M "6 '^twlasll ^tffT Cb-Ajilc'iJa a*na# fi^OWwa vaj fits <SI 

^Maf caRc® aiwa ver i cafSa at alwftSft sfaa 'PWscw c^m© <?flrv fc^Nat c*lf*te c*Nw 

fifS$W C#!a >WMlbH ad» I W! 8 *?HhW! tiSffiV at® Ig® 'WII awft am ala i 

^AT'^bv (Peripheral nervous system) 

nfJiiw c?*tw i^,(Wff i e »q>mri at a&flt ^ 1 $ £®ev wfifti^filtfaaa ww jjuvmi *it i «fBr 

%aF aifl a#5®l ^Efta *SS3p I ^WlW *£TO1 ZR#tV ij1|C*S RW I sfiiW* «F*Wffes*ls| Wi^^H,0?H, 

afa, ana, 1wi t ^ppsr, faR®, s$|% ^ffiwjs 1%ir®*f i cat^ caw 

JimjCIi ‘^»T SWW bfflHI 4M I 

?TO#7 IJtlJBJ (Autonomic nervous system) maa acofit $*fii ataiwa ctifit fiftia 
capiat ’sfs^a ^fgjsi alar aa i R'^esa avla^ wr- , * s w J 

KppsUfa, a$m taafti awt m af3w%i 4 'scsa -AiMtaR *n afi®w « 

cu^js^i CTlmtarsiaat'^aia <q?it ^tfia © 'w^olca i 

(Impulse transmission) 

aa^a^aastifi^w£l^1^^HRrar^aim*$5afisw4c*ll^iai ssfo OTEapro m 
fflf ig»o fifes i pslcv ct ^r fif^a fisr , o*HW!!3f ^nr Rfiei^v c*Hic^^iw 
nm; ^ ^^lui aw i fiSawa ai^tsii^w fea aHT ^sa w %s IMfftat 
at^-i^wa atw i fitawa ^i#^S§i®ia wi sti^ e^f wc^ siBi^ta ^wt»(piic® aassfe 



ics i siw'iRc® sjrar 

sup cssi Ti?i siestas sr®i csesss 

I *8$ ^PgSt df®*^ (tflSJW PI 

^Iste SS I ^ ^csliw 52*T 

sRse*w ffie? wra soj whesis, 

3JT| 'SlfSf sNtPf S*Wf SSST 5T Rtjfii fc^WW CTT* 
^Ht *ItS I 3CT W, ftwv ^RlPl RlV s^SC ^ 



ft*FS W> 

1§iS Jo,%i : SltS*! :5 ¥# ! ?^ s i 


f^tdl C^OT GSW §lf%S#? StCSt 

^rg, ftor ^Wt^tfst ctos i otsr wp? <s ss^si ss a^%c^ snjta 

3S* flWS C*lRW Rc^n GW I C*lR S^jlS^ SS8 3&t ^ZM I <*WtlCT R^f.^ 3*<(1 PHI 


c*iR^pn ^sr sww w i 


RtaWff ^Nt StalPT *Pf 1 3ifet ^1% TOST I 4$t 33»f «Ju*<i *$!?! frftast ^itS, St dv)i]Hp 

sISks sf^sc*sir csm c%?i essis cse^ , ®t^rt sKasc ^Rt'P’ss, SB'titsnj sees 

sJes* tftRc® c%s i csRs %#es sifi 1 %eu gs sta Iscsr Rs^sf stes i tflStpr 

I i n ■ HJ. ■ ■ ..uui^u uu—J , 

SJGW C*!T*f Stal SSSn SI$? ®Sd | 


wsh#t 

SmTO « 1^ £1% C TO (fPHCTil 

%*!S StRfs% #S SICVI <P!3 3#S 

£rtcv pr spots stst^s sss 

WWfi' Hl^^itl*! '$& fts*N*H ^SEB I 

siRRfR dt^ l^rs^r «a sscss iww 

WSH Sta I ^ESR S&WSB SRT 

<sqptrs[^ ^ i win wcgic^s sisjw 

SNfl®‘ W RR& WK3S(CS C%3S c^ftsa 

dttelsPto ai®tt% ^af, 

^ppstsR ^&aiw sit&tRw st0ii 
^ps CSESI Ptf^T SdjSlH dpst rtw 
^RiPK StBtP WEStS f=t!^5 UM 

diflNw stw sw csR sfilsis 
spf Rs^ scs cscs shipps ‘ssiHf® 
dR>R*«l» -qR» SS I 



sftwwiwm 






$3 io.^ istssc^osiisj'^il^sd^sfc 



vI-wim* 'spr nlPlfllH nf^fir TO « ^cwH 

• flUffi l fi l alH : flflijM ^t %rt Wt 'SRf^s I Sjf^r »imiHM* 

^uc»ih swm aifar i w«t sjf^r f^s^s **mh cw c# r, 

^•BlPtW ; 5 RTt*TJ Sjf^ $»& W WM 2 N ^8 C#l | <W3*T *HO>UI C#t «HlfaR§]M Stf^T 

^s *gfl> >i<itt>cu ^ 3 1 4$ sjf^ c*fRtC5fi5PH, ^wwi^wflBPPT, «H$MflGPft t 

cai*ui«>fi^ **mh ^*r i 

dftdui'b sjH : m^ciivb # 5 r *im fiifeim wt i snt^ns #3 ftg^ wjh 

*WBrt« Rmh<m ftwt w i cfw «sr ^kt ^w?r Midwife #*rj w® ^c?r i 

«n«iifew*i ^ot^ «n$?rcs® aif^r m « *w$ «ncniI%H^t wt c«iot ^ wot o*\uf 

*imt ^r i <3$ nf^r sw^ «k^iDr wth fts^EH ^ i 

UMNftlUI'b sjH: «#W slf^f «tters stf'N* '5Rf^® I ^ictH *| ftaw 4JMPml>l « 

<m<m m ftwt w i ^ sjfar ffiw «iwi^r i 

«n$srt*r sjH : *?n^srm stf^r ft^rr ^scer i #*r oth* ww 'stos^ 

ft’fFRTT 4$ Sj^f R^Plvs to *ica *iw *iw «fl» ^bt ^t?r I ^5}f^( s^Bm wih 

whh sjH : •iubw-iM aif^r fabR* ^icsr «jn»m«im sif^r otc^i ^bjw]% 1 ¥n%r 

f^ e t w i «4t sif^r TOr ^ihPi* m ffiw * s if^ 2 rrc c t w i <4$ sif^r ^tfsohi^r 

«DK«WP 1 : «RP 'SRlf^l ®PP 

i *r#r t¥n^ l^naH w i <w *iiPiD*i « §jpw ^swt w 

^nsrt Rilal't Wl «q^ 3^-I^PH 44PIH W I 

e»n*flv 3t ^ sjH : <sfl> cm 1%^m « wra ’jspMw i ^ <$& 

WT® (M5$ <#* 1 ^ R<f>P|Vi) ^5t I 4^3 2 tt% 

'SftRT't W I w ^ (^5 <#et^ CBC^n^T « ^ 

StffilflBM ^ 1 ^^ I 

adH5i^ ^siwIierPi's >=>i^'s>|R^p'o| 

wnt : *tf te ^c?nf^ qro* > 11 ^ 3 ^ ^ > 11 ^ ,? ftwT «huiI%c-m 'w^f ^1 ^ 1 

^luiil&Hflj* *sm c*tt?\ «n^roi^ auiwh ^ 0 ^ ^1 cw c^ ^ <? tw ^ cwr 

l^NHCJW 3I3WC*I CTim ®«<l^ 0 »t, Vl^C^M *W (3PHt GJN ^t ? 1 ^ (Sl% TOlJt 

^ c#r 1 Asiwit-w ^rf5f% ijhPi^ t^i*i «im 1 wi cw t« w 

^ 13 ^ ^ « cRjaT c«^m diMbMi «ii4iC4M 3 ?®^ M 1 ^iciii^wsj 

©rHfossM W-io*T 



^ 8 ® 




sits® sot ftpjOTs ftm ms sis i ««ft wu stOTj stesiftss^ sss smics ^ss st^st sis i isr^st 

ssst, ^^,^/*iiyJB*sis%jiftc^^witf c^^iisstsisi 

s^sT'bisiwfts : 'ssijmcss 1 ®®s sitesBs ^simissnss siss* sms #s ^stcs, ^tsiftsOTes* 

$H»ij*H l%?^o ss i sott m sms wns st otcss s^st slssis* fts*^ ms i ^s^pm sft 
actti®Hiie®i Ml st ss ms sc® sftsn ^ifMcs esc® sis, agtess siot sim^ ft^ 
ss i *\ wsies* s^ st ®istesfts esft&m sot i ®istesfts ^ ssess ss, sst- i 

4 ^stm© esi% csot « q ernes ^jjPi«i Ms ss si i ®it ^eetmi wu sistcs $h^Pm fte® ss i 

^SRlftcS* iJl^l-* CSl% CSOT '5ftSptSS®tCS tS^ftlS Ms SS | i£ 1W3S &ss escs ^Jpm CSStSCSS ‘l^lCSS 
*tST Sftft® t^#R MSC® ms I 4 CSftft StSlS 6 !® S??M® « SftCSOTS 2t®tCS SCS StCS* I ^ 

wiss* st etiste& esft ss i sc® « sgtes ^4iws sisit sftsiOTs e^es csss c*iot <*$ csiots w«t ami 
sis i widest agts s«st, ^sifts* ftisist stst, ^sst esc® si^st, f«® sisis stest sc^q 

CSCSS 'GWS W® StCS*, TJOT®t CStS mit, CFlOT SR CSSt, SlS®t M^l ® SCS stost, w*ns ssew 

st i jssiesT tmift i 

« SlSSt <MI *C®I CmWMI 4W+LW <H CSflft SS I <H SlSSlH^ sfts* SS I S® SS SS%SS <n esftsc® 
SICS I ®CS SlSt SstfsS* StS?|S 40-Ml, ftess esfts ®1S SSS SOT S^IW S*CSS ^SSI Wf #SS sm S 5 CSS 
®tOTS ®1StCSfts WlS S^tSSt CSft SICS* 1 ®N®t ^pwts Slf®OTS «q CSIS ^QSIS R^ISSt esHi tfl CSIS 

s^ss® i CTicst sif^s sist, "si, m, 'sifts <n csis sms ®is <n csis wis s^tssi ust csft i swmcs 
msssftp^s csc^ ts^fts %ssm s*s ss, msftfafts ts^fts sfsftwft® wpom ^tc® sics? i 

®lstcsfts csft "ft^fs « ftf^OTt : s^'q sgis sfM sist acsscers 'snarr ftsciis ststot ^ csisft% sssi 

SIS I ftftssst sist Wlslcsfts CSM iflWtra ftslss ^St SIS Sf, CSM ftrp’iSCS Sftf SIS I 

®1^ISOTS SC® ®lslcsfts Assess ^S7 M# ’D’ CSOT SSI ^©IlSSW I ‘fl’jOTf ^OTl-Discipline, Diet 
« Dose I 


S 5 . ^®S®Tt (Discipline) : ^Ss^S ®1slcsfts S#S W ®tS S^tS #SS SJS^SI SCSlS*PSSS I 
«iis)®t (i) ftsls® « Witless SSlS^SM Sfsls® StSJ SW ^St, (^0 ftsft® SJlSlS SSSt, («) 01% OTCSS 
sftwis « fSOTSolCS STCSS S^ OTQSl, (8) ftsft® 801S SfftFl ^St, (<t) Mis 5 CS^OTT 

OTS1 ftOT ®1WlCSS SSlS*f OTQSl I 


S. SftT ftsapt (Diet) : ®tSfCSfts tfSft ^ttS SCSI SftT SJSt I ftl^lfts StSlS Sftsls 

ssst « ®1^tCSS SsM ^Slf ftsft® « SSSSC®1 STSJ SJs*t ssstl ®1^tCSS SSIS^ ^Slf S1S1CSS cs^, 
<MW >I?M SI^ST SIS I 

«1. ^ss OTSS (Dose) : ®I^|CSS SSlS*f Sl®1 CSstOTt ^SS OTSS S*ST ^ft® SS I ®1^1S 01% Slftss* 
WSf 1CS1 ^SS Stest Si ts^fts OTQSlS SsM CSS I OTt SsM «[^j# cslto ftsft® ^SS OTSS 
me® ses I ftsssc®1 ftfts<OTl Sf m SOT 01% Sprc SIS SSCS SIS, Stft ^SS®1S S^ISC^ SC® ^MCSrS 

sftsncsc®slsi ^CS#CS^SCSSC®I mSSSSSSCSl%^fSOTSl|5SlS I SSCS'^?TSC®StCSI 



erHRssh 

(Stroke) : Wp®6*t> W?t <?$& ^lt ^tl »ltaN<J> mtfa I HWF© 

*Plfr*11Sr If ^BT TOUT « W Hnerfrs ^s^ef iWW*t ^P® nta I WrFP W 

Hn oth-®m*mi nt hPrs nfrro wh <tqn <^wt i wP^t*^ a ctictt *hPp5 

?fWf W I W >tP®W> W*lfl? pfot M^oW* ^l«R n*a I W uPoWst «lw « -STWIW 

ait* ^§r ntfc i 

ate*Bt wt : 4$ aw* wt ^ wt an^M am i wt*|M *pit- ^.a^snat wtt, a^ew PiRcki 
toj alt wt fmif, ’W ^a pp nta, aRncaPt ftfrr am, W « w am, 
^smfcn nHa<f aman^a i 

<*i$ warn w ?m aita* **tHH$frs amp® ^ca ^ aama f$fr «mt frfHs amp® 

^Hl Pfwtf W ^?T alt 'HHa* aaa cto aH | alt aR ata, *BT <7f *tB ^Pt 

fra am i w alt frijJt a*a ^a't'ma® ^srta® ^a ateai ^©t fra ^rtw i pH 
fra aen am frwt <a*g afr ^1%sHs ^ ^a aita amt wfra am i nwt^® at wt ^ea amt w 
(caan- ^®) wj eafr Hst^sm nfr ffsm fra fr^ ^® fra ^ asm arnrn war mia 
wimiFH fra nta Hf i PRmnia ntafra* nta « gj® ^p® nta* fr^ gam na amn 
RplttH atf® aHffr ijtyvelal TO 'Hats® at a^ntPsa Wf 4 aam nfrfrat WIT BBT I 
, 5 ri^re e t <h ^ ^m, gj® ^ <^^^®r fta «mri ^ 

^FosH® " 5 ?! C 3 ^jc«ils ^t , m'®I f&si'®w Pi Pi <5 ^cii '^TH I 

aH l^fir « ^t w (M*m f^n ^t ^ an ftffe® 

^85t ^im I 4$ OMflJf ^ Hf I Wp^oc*^ ^ Wt ^*t W 

^?r i aitf ^ wh «?nwT ^®t ws*ti w, pH fta wt at% w^r ^nft hs^ 
^ 5 ®t wsifHH w pip *rta i aitc^ i 20 r, ^ar ^j^rt w, ’tf^m ?rNt, 

t® '^Jtt t^PH® W HSWlf I 8 IMI«HWI« a itw H?H Hl^fBU ’TO ^QTITO W PP 

’itai wf ^t ^twi^ssl 3 ^ ^Pt H^st weh Ti^H, -^st^s w&te ^PM>iRq *tj at*t 

w ?m i aitf ph fra <*n?t frw sr^h ^st^st w^® ^^nfr® w ^o i c^ro wt ot*it 
croif hw ^iw w 3 j® ?m ISfwrH w^o i?p '^MH^t '*ht ^tsTir^mi 

afratc*H ttf : *£ 5 m tlfBr ^ht, w Hen ^«tan ^5 n^tn Ptan fNt, nnt 
AbiiilwrDw \8itm HiiPiv® ^n*t cth w, iPb^si^, « nwt #h w w i 

cn < P B u , 8 rPi's 1 , llDQ<p nnnjl 

njHHtiPpf : ntaf extent w^w ■sm?ien% » njMHftPw na 1 hhh^ *iP®t*«M 

asRHt hto win ^ wis ^ewt st^*H# cnPttent <t>i44iQv®i Hfna cwt 1 ^iwenn^mpHs 

frat njHNtPpt ^p© nta, hp® nfa^ extent ^ *mt ^tnRP'H «rph ^tn^tfroi 

?s, cwt, ^ h^» « man umhi$Pm 1 



•’ 8 V #qftssR 

Wt : mW?m 1 WS ^ I 4^5t ^t RtCSil ^TW5 ^T 

^© mtf 'UMhl$Pl>l W ^ I ^ CSlM, ^IHC^ ^RroeiM ’bMI*ll^I>l->l <fl^ W W ’IfcjJ i 

<^tm rif® ^ri3% *ti? t^t ^t M® «ftw i 'aiw^wwi g# 
^t?r *1051 4$ <zttm cme 'W ^ i ^wwwi ^ gtk?|5J ^3% ^ ^ 

>iRlwlM cwr 's fw fw® Rite *jffc?i *tis i c^twt ^ e t g# 

*nte A* *t%F® $fos® ^ ^t, <pw h^m m\m\ 

■jfr ^is«f ^ht ^iraft i ww® *m i 

c^\c^ ^siw® dA^ c?rft <?mt ott i ^ ws^s ^rnMsntfim, 

«1l$fim, 4^, W^® 5llW f^ff%, ^®3tft :s fl*TC c t'Q '#K?T 9 lM $*m*f (7T*tt <?t?r I '#K?T 9 l 1 m 

<m wi wi ««« ^® •ner, m «■ *> w ««« g« ^rmwi c#r ot*it ^mn 

*1l<lRH>H CslM 

*IHRh<>W G3M »lAot*W «£PH *HOBr^*^t^9 ^'SflSPl^ <31# ^5t535t, tlW& 

^® ?sM®t nm'te (to -^m *iw ^ i <ufo«w Uro ^ ^® 
•nsri ^c^awft^Hi^prduic* <iw «rat^n 

^ Mm tefr w cwfm ^r i cs miM *itoi <mM ^rmr w i 

msMph oMiasiv gti%j wA®w obMlPh fr®%r c^tjmt %a $tar ^mn obMflH W ^ ^ 
c^ratA c*iPt *niic® «hbt mr i wr M<p#®t ^jsmr i w mw 

mw ai% rntmt’ift wr <^t% hwi, <^m^R t^3rf^ 

to ^r ^<w ^ "ic® i 

*h?iMph c^w mwi?^ ftar %$ ^ <7Ht ot?i i affi sinM «ir ^ht 

«l «IWd<M t£T^5l>Q CVtC^ ’ft^ ^1^, C^l^lMj, 

^ ^anT, pnwi^t tits wor, ~m w <ib^'®l^t m ^mr Mr<^ ^5 ^5 *m, 
mmnte M *ngt ^rr w, ^ ^gtit c*m cam cm f^t ^© ^-^m w 
wftsw <?mT <m?f 1 

: ^oMH«rf^'e *iisi)ft<!> wot ^Pter ^bk ^ m*T ^ ^ ' 5 |^mR stfecm ^ ^ i 

w^?r 4i4#w w 

*mm cm ^wm^ ^tm, «M, «k, rpt, ' 5 nMi > -sraMT, <^n^3, m 

<#f^® i ^^5T c^m « «nMf t«w ff^R 'sue ^®ft ^t w i c« 

w i cw - ^* 3 1 






to' c^\ "STtow ^ ^fa 4RW mm i oth- ^jIw gc^M srt% c#§s? t, ^5h*R « *t#otsi 
$m, to «il^w8i tor, w ^s, ifatst sjto, ^rtw ^w»m, 

<mi u, far l&to to fast ^ toito* '*najt «o? sftr i to*tfa swfa 

^ frUfa w, ores toifec-w ^ifaft ^s sur i toitoa 4t 

ylfatctoo <fal mm St q*t*ltwt Wttt to I 

RwIIBh Sto ^3 falfaf fa ^ I ^ 0 , *lt fast 'STWT toffa v»tw (Voluntary) faffs 
t?l WtWlWl (TflWTfafaT, <?WtC5|tofa5tBffawm 

^ent, ttor cfa ffm i "sjIw gsj smfca ^Hjbor far fat afa *lff? i >ilt4hfai ^ftrt sj% ^fit 
to*j fawfar fa ^ia (fa fft*n gaj sxm\ fa as i wit to* mm tooH% <fa *mr i 

fat4 « ->iih4!j^j TOtsT^ift far »iwimm tor, totf famm fa ^ i «it&lto <?m 
to?rm cfar -roe faffs •nor i ¥iwi*t% tom c^pga tomr wit far 5 <smh cast ^ fat 

wi ^ far toto tor to3^ « wte i 

■srttofe^pT : to^aj c»hc«m wi tofa, fatfa, faffa « 

4 cfa* *ito«m tor : 

- frffatotfa^m swato 

- w'pI^ciji fa^^ltisi ^-*41 "fa 1 

- fa4ijMJ« WPt <5Jt*J I 

- ^srs toto* c^^csr fat « <&«m «nfo.4 to 

- 4 fattm «H»1Cb4-|'8| *tff5 ffsHf « *n$WT tt fa I 

»iit4iwn fa st fasfa ®w ^t <fa '®tww fat frm wim 

grf^iaw^wri 8i«ierw ^itto# Itom c^^a^iwf afe«t w^pifarf 1 ^ iswc*u 
■^?itwi fapwf ^riw 3l^#f 4at 1 far far ^ -9ic«r^ 

•rt^^fa»n^i lijwa 4i<4wa toij >iii4n^j 'sfa smir, «, torn, l^fawt « tfrtfa 
^wui 

« fpspa a«m c’ftto/fa^ ^ ^ cjte 

^ai 1 






iffo 


&W «Rf 

i. 

«. jjHp"di <K*1 ? 

8. t^3)i| J]l8 i 'S"ii| ^ 1*tCir HlS'o ? 

<?. ’UlSlW^ppfC^^? 




i. Slices ^iwlws ^R-91 'ailWlMl <M I 

*. m^iuNi w^iai <m i 

'ijfWIbfi «tet 

i. whU! ? 

’•t. *oisiwfert^H 

*1. H&wfljPH 

ail^W'K^ «W ■UMWWH’H 

i. '4lbM l^ai R’llw *i*)ii'*l <pm 

ii. **KMH 4M 

iii. cwR'ltfto ^1^1*1 Ril^H <PM 

*t04T 

^.i «t.i«ii 


*r. ii « iii 


1 , ii « in 


R et>* IB win wi l cnl » « « 8 ttepr ffte 






iffi 


0. *A’ <sri w e^# apflBfj i 

8 . ^iUw wr v H<y^ jjRJw mhIB * 1 * *w ? 

■^.^f%R *t. tSwiMifal 

*t. « ijNPiPi^ lilPl® 

1. «M ^Mta *iw 1 3?rc® mui *lt^ *Knwt w i pr wi, nwfe *u 'flilwl 

Siftoi ffliffr uw <w^?fl> wr i Otari'S OT*i*r, 

^T, c*il» *m*h*i *w*lt*ii ^fca *i^ i 

<H«l*lf^ 4 Jl*l ^ ^ T 

*r. ^ ^pirnt 

«t. i^PilW *q%\ >IH>liM -Wit TO I 



<f. 

dHs-'i ^*lcs» ^jRlui PT*t I 

n. Hhww WHhi *A’ (B&® w&* 'qfltoi^jMTO i 
$$ c^pl^Itsi *|Spt 3^ »*rafl> ^toBW wh 'btc'M Fo^'os yl&'R Rd<H <wi I 




<s^m prefer 
stern 

slww (Reprothictkm) #caa $#t% I 1 % s r ^ta #Na*tBr fffcf*t ^5a ^ifOT ^is 

sfflf&w $#£& aw i itatwt sterna a<wa a^> *ttot i sn% w$i w*ft 

sU'ina MB«aj w* w^w i >a wnw aiw swra s^ai^ir^^CTW^Fr ^ni 



^ awna rtca 

• fW snpwst awr * 4gf ^iNitr *m i 

• s^iR^®T%3W^OTI?^f^Tf *IRRI 

• ®h«i b&M dfa? %%*& awi 4#&8 ’ s ?rr i 

• «!%! '« fiifa stew aJteiTf aRR?5 *Haa I 

• «wt*«i a^fe^jnur <wit^ ®isa i 

• ^ * ^WPWw* •Jtffrvw **W | 

• w? ft&sia ^a^swraiiwa 0%*%%%. ^c 1 ® *ssaa 1 

• awn a#sw ifegcuiwa ’^faenotedT ww *itsa 1 

• ^nw^c s !a^^i*t’^ij(^ s ic® ^naai 

• Tjtsww m wn«& aw, s%?al*re sffem wt assss « 1 

• ^g3T S^UT ^S?H3t ^a??5 *»t!iS^ I 

■ ia^B5| 4ff%QlW S*l|5tw/ Ftodfc #tw>i«e| ^*£® •Haa I 

■ dr^57! ^ ^^1^1*1 ww a&aa 1 





)><t$ 


8 l«HWU qfiHt « ^ 

toa wn aca ^sT aaaito i ^^atm fkaa ^§7 aca cata « %aa 'srf^ fafaa am <m® i 

af'o’lw ®t a?rfa, aRH 4af ata ^%s cw #am ^§J #m ^Rlfw C®afa SUfSMWiJ ^fTO 
toa ^ w i swaa 4aa 4a# atftofa ataaa ala « #a ®ia af®^a ^ aca ^faarc 
a?ma cam am i <m atom (mkat #a ®ta a^maa aka ^ka$ asma am i 

sram® ^ aata, aat- tola « <mta i arnma® t^*i% %a cam a^r aa at, ®ca cakat 
catmt 1 ^ 21 % #a cam ^atcae a®FR #m i &5 < 21 % atomi $%t « ^ < 21 % aaa at% cam 
a«Ht-w atama a^ma ?jf# aca 1 cam warn M®*# snacaia aspama atm to® aa 1 4 catm 

4a#ta ^ «r*MM>H « ttMjIka *# »PM WH at tol^ (Egg) aat aa I 4 ijaama «t*WM>W 4a§ ^jFI 

at 4a§ caca ac® aka i $3® ^to 4 ijqama «pwtai<i 4a$ cata ^f# aa i 

aaa ijaama enacaia 'amrnt caca aa ®aa cat Sfitow P^aP) isfan am i 

epMWH <3aa® 4$ ca, »II^WWW wot PlHIlPH (Meiosis) amt®C® R®lf&t® ac® aa 1 
wf castPitosfksRf amtt warn to® aca am i wtr ^ ® whwi^iw to® aca ca 

wltplfl? ^ a*ca ®tc® csHwicerima m?ajt tpala i sma al®c®tcaa aam aca am i aca 4t wltofl# 

at*##® C® m R»l®rt-M (Mitotic cell division) alarm <mm faaff^s ^m 4a# a^a #am 

wai 4 ®ka 4a# #a a? fkaa ^fat to aiw i 4 atom #a ^faarc a^aaa w avatar 
aanascn 

a^aa at aca fkaa tola am cw i 4a# at anakutor ac® ^ a^ca ama a% aasa 
#a 4®ka a^aa ^ w awtto ^ 5 #©^ #toa ama i ®ca 1% ^anm a^aa aka ®r fkaa ^aPicaJjsi 
^aatoaa^i 4 wait #a camfca cam tosmaa arnica waa to caaRa ^ aaima #ka 
atom cala waa a?ato aa i 

ASfotasi zl'efaa ^t-^f 

a«H wa ^ar ^ai^to tom aaiaa to it (Shoot) ^a i tga fft% ^toa a^aa ^ i 'maarwt# 

ca 4a# 'siM ^jpm %# tout awi ^ «wr (t^©aa « aftoa) a^maa waj 1 ^ 

aalata awaw cam i to^ ^ar ^?toT aalata ^ aaa at was aerata aaia®f aala 
w i ca <g^c°i ^tm# ^a ^af^t® aic*^ ^©ka a Ti ^f ^r a^r i 4a cacakat 4a# ^?a at ataca ca aifka 
Tg»t ara i a$a^? ^ica aa®a 4ai a®fta ^ka a^3a ^ aca i aaa cakat ^ca ^asaa « 
aftoa ^ato aka ea# ^»to tga (Bisexual flower), tt^^aa at afjfasamm caakar 
4af& a^af^a© ataca ®ka 4afas 5 t ^a (Unisexual flower) 'Q iciJi^ a^aPa® aiaca ^1< ^t 
(Neuter flower) aca I 


\w* ^ 

^tta (Thaiiamus) : aiama® 4# caiaaia 4ai^paa f®%a aamta aka i t^ikaa ^aa aifa mm# 
^®aa aaaa atwkat aka i tpma^fka«rla^m®ka^a«kai 

a^i-^o, IrHtoH ^t-boa 





iC8 

^ (Calyx) : ^t*W W I to^T»K 4ft ! <lto^r 

'olw aw I 43T &|fc|t a|i!ica> ^ojKH aw I *i^«t a|t*!J d^'o a*lw ^f’Ct CR?T I 4wa 2W1-T 

^EjPRT I&4WM *WH*(PllW cam, ^PS? « C*IWU ^lanH fftW I ^ *TO WSTOKT ^T 

ww mmt iw to ^ »mmhiw* tow tow to to 4*rc cw^, ^ *nft 

TOPHI’ "TO I 



*6C*wftf%s[TO (a’ac'^'i) l 

(Corolla) : 4ft al&csa "to WW 1 I^Sla 1 43lt atffew TOT 3fafl> TOVl *IWfi£ 
aw I ’iMl'^’jpi **tfaW 4^. TOW Hla^a R<t®*w ’TO ^?f I 43It TOW® uf§5C ’33T I 43T H^"W 
^sjm]% ^-I’dwilw tala, ^Pt WW aa*l a»ca I 5 *®h ^Haw area mPI^T C’lBFPlfa® *Q 

TOfr to >flw «fTOfaw TOHr®f to i wiwr c^fwt WfflTO® ^fbc toI&ob n 

wwtohttoi 4»ia wwiSfln wen « mmih(H 4 TOft <nw* i 

t^aaa* (Androecium) : 4ft ^jPBi *3^ 4^ 4^ft apajHU4tn TO I 4$ *oTOS Slf^ft 

TOWtHfETOTTOI 4^ tf^TO 4^ 4^to IJSETOT TOW TO I ^*“1UW HC®d V Wt 'Iffif 

^K* 4a\%^ afWS'^TOW ^a#at TORflf « qw* WlTOfll TOW 

Wl«$l TO I *»mi% TOT TOt ^JT I 4$ TOIW^ 4'»^'o TOT WlWH ItiW ®fc*T TOJ I 4$ 
CTOTC fi>®W ^bm« 1 CTO (Malegamet) I «J*«W«rt *HWfil *PW TOf TOt afeft TOT I 

*BPIW» ^ ^ I^RBT «Bl*WPtoI?« ^<R« *BPIQW ’IW T5f 

Ul TOTO 4^ ^ 'IWW ^tW (Monadelphous) , cm- TO* TOW f^ 

(Diadelphous), C<4H*1— HM 4^ TOw '®1c<P a%^ (Polyadelphous) W^JT, W*H- 

fl*T I Wn% 4 < p , Jc«^ ^NR ^t PntwiPiah (Syngenesious) , 

^tfCWlsr wwem ^tw ^S < *fm 5 T 1 ®1W wisf (Epipetalous) (3PH- ^5St I 








^ «r *t r « 


Ifcir-ii.* : r- <^»- wrjf i 

(Gynoccium) : Rf 7 t'6(.<H* iflRT , oi<HH differ C^FJJ 1 <£lfl» <£C®ra ^IST 

TOW% T $^ s I *4l*ow Rf ? 1^1v5 (Carpel ) ^£5 ®ltBT I ’^wia 

R*T, W- 16m (Ovary), *l$s|W (Style) « *1 (Stigma) I W «t^ %5T 

tfRsJ^ sflS® <£R^ <SRJT *\ "j4olw %1‘Hcas ?fl£$ ^ <^t'£ v kH 

(Syncarpous) , ^BT ’“ihM ^ffWf (Polycarpous) RPf I 

•ftfuow 1%®!3 <sr ^r miw i t«*u ft^w* wcr*# sasewwn ^t 

Rri# ^wwh *111*1 *nwfi *fM *i« ste*f w i 

^tw-i s qpM Rfy *l^H i 

t’tWf : «a^^ J GR,Wt,j^C*Mmi 

■^T^WR^BT'iGrCTt^tWl 1^f$-J ’aixH 'Sffoffl C"MI«I ^ifaw^Wl 

: *|6H(3H SWP^T I 

fc*RS*t : <sMB ^1, <3fB, Wl R9 1 

^®T CflW ^ Cd«i ftffl alCR t£Rt.'8|^l , »H *1CS| *I$M *W I ^TqtOT«tOT«tRBr 

gwi 

•t^lsreF^ 

csRat otc<R i <sf& 'iMiir ^»r»JgiT %*R <sRii> ffiror i 

ait TiHiw 3?"BW& *wm 5i1^5 ^ 'sratf^ <tc*ti $ -y\m ^ ?!?i 

dimwit wr & iot c*im TtT* 33 *^ 1 •mmum* 
















jm( I n* 



^IfSHWfr 


#iwwii as^ wis^'vwcst '*swjw « ’ftcw i ^3i <#$$ fan *ihi4 hipem ^ni \ 

mw 

wfis 3 ^ *m 5iwa -m m i w *vm 

*&m 3^1 -mift ^ ^ 

tow *rar wm •ftfgps ^sfflw *hw?h api i 

*fc-*fln*n=n 

i« ^”'HWS*w t <a®§c ^?r Tffr tjw 

w ^fciHlw •!([ Hi 'okt ^-*tatfln*T wi i ^ifiNt. ^pfjjpt, 
flSJT 4 ftp? **-HMHW wfi I 

^f-^MBItW 'fW fc !3l»te^I ^5^ V, ' , taMtai/ts W 
$6!M $*5T 1^3 WS® ^ •HrtBl^ l^ffc® a? I <ff 

wf tift* w w® tw^i 
mawpifts sfifpaHgi ^iw i &$$%%$. sroffl tfwlfr MiPis 
*^*4® ^S^fWt W ^R¥ I fife?! sup 

®1!%$FT ^ *ffl ^IR^S *ttf H 
$ WJ ®W 1 *li?W ®H®I ®C»I am |<WI ft* Jl-S j^hHsMIin « ^I-^SMW^T 

^fct 4®#? ^exSf i 

*. •spwwr ! w«t%sr ^fl* ft-j fete* we w ww wm miw 

^Pt I f^f, «H0© ^Sl-^BMIR $E® flWf TO I 

iK-^Hhmn ^ "pfllc^H ^Isb** ^ipRlHt^ ^f *!!?, ^N^H& *1^ 

^ oft* w *lte; ^ts ^ygji Ift'Hsiwi wlwfl «ii*ro <&jW$fl*! 

*n *$•&& Mi s^nwfsr <mnm -i=*m n t ^ ^ mm# 



*Sf-^BMflR 


'*■* 






•law wnsflsois wear ctipit c^t 

wt^ct «Hpm ot *&M ®w *l€g® to to ®ic® 

•HMtoPU TOFT TOT I ^H, lift, ^S-'tswf, *||ft, 

Hlyp tiIHlfo *llyi 4 4ffll*HI *ll*UH &MGS N*l«f <PCS I ^ 

C*fOT ®TO ^*BT 3IW3I «lh»*uH «^5Wf S# ^gPT ^Pf 1131 
<?m\ cf\ wjt ^ ^pbi •bmsi^ towa *ifc?rpiPtTOi <*fc 
skvIE TOT ’"cu «jtw ^Pf ^TOl *SW •BR^ ^jPBT 

pipfTOi <£&m *tatfm ^d> i whim* ^^o^ptbi wi 
dew ^c*w *I&pt 1^ < ll3<ro*i «rt* ^*sl <il*i i IBar— >>-«■: *l«wl*Mfll i 

*i®wl*si#^?r^, i ^3iipit ^rr, cw- ^1, '^r. 



^Rrtf^ to®i « ® qjiMN i to 

4WW OTP f OTOT *nori 4 PRT *r£s« ^liiwi « 

TOlfa®, TOTS tw ®OTT TOT TOW OTW *ITOO^ 

^i*n tot ftw •ms, pw-to i 

*ttf¥lT# <g^l ®BPlQf <£Rt, ^h-s*l I <TO *llf*lOT 

WW *I10N tflPI? ^PT ^pl 1 ® CT^I *T*^T R*"ig 

•H 9 JPM C?ft> I M^o ttjs^l PlW tPf v llRcw w|»icw 

HIm* >*RT, pD^Jci PNIc*i? ’IsHIfli *id>, 

PPH- WIMI 



1S3f-llA:8|lf ! hS#^l 


aflN# w to ^s <BiPBr ^r c$$ to^fh ^ 

®M%r to i * 3 ^ Hpi *N *nor ^r •its *1101 ctot- w, f 5 ^*^ i 


*JMJ|WIUMW?4 ^*1% (Microsporogenesis) 

*itob^ ^-*i7tPrd»w^d>3r tot croi 

*ui*lsr TOTOt MAWPlW TO* TOTO$ WWI 1 H*I 1 & 

TO I *6lt*tO(^ nftdGlfo* *N%C® ftdlft'B 

TO I 4 R»|etc*l ^ CTfa *s ai^*li> ^ c<pl<l »jPi» 

^ri ^wwn>w ^iPlPPW (Tube cell) 

CT^f&C® OTsnoifB® CTW (Generative Cell) ^PT I ISar-ii.^ : t^-'UlWtlJWlI® Rfej m 

^r*lt*® *l<lWHll*l (Polen tube) OHlMll!® C®l^f& Rwlfevo ^EW Tjfi» 

C®1® (Male gametes) 1 CSfilwfiJ* C^lCTiT ^ R*|eH WtQl^ ^1 *WWHlPlt'B 

*flPT I 









^rtPprt 
PlS&ilH 







(2 n) 


(Magasporogenegis) 

^*IW *rm (Nucellus tissue) IfclW* JRX?* 

cm li^tm ^ ^5i ^ 
astcS®^ *r ^i^www i m 

cmffc fiost^ I^sjbr (Meiosis) ^ mft? 

^Jlsifsf's (n) c^ti *jR» ^pcff i nf% 

1%*# cm 5SR i ^#!S[ ^ s:mf& 
caw w ^*n%® ^'s n i 4 crntfes 
5IJ$OT (rs) l ^ c^ftf^}fi> f^Ssf 5&! £4%m 

< # ! J@ 5*r i <$ c#^msr ^ clips *fwhi 

c*w i <£rcw ^ tjJS s$sfl> *BM3r ij^ns 

OT^Hs? ^f® ^ua i 

*iS^St *flW 
£Sf£3* <£R*fi> ^ST 

£W^i ^ 

%^lcs^t ftlfll® 5C5 

%aoiw (2n)diHc^%^ 

(Secondary nucleus) 

| iji£ CRT^i 
£W?f^!tPl! Wfa] 

4<«lwi I 

flfew cm 

(Egg 

apparatus) 1OT I iflSJ 
tmifli ^ i <s^f 

(Egg) « wn 

ffPICT cm 

(Synergids) ^ 1 

CTrt tlffcm 

cm (Antipodal cells) 

*&=* C"!l 33T I 



J7* 



16 ai-ii.ir is^fi- 1 n«4wft fccnfai fifcg m 


%#W ^WtUlW*! 




iii^i*iwMi%t(ft (2 n) 


ftnilfSP! 



■sfi^s+fwtfl (n) 




2jt§d»tfjgr 


£sr«1i^1M (n) 


1 




*mait 

^MCTCtlVfltfc ^WcssttwpWi 










(Fertilization) 

'WMftlWd Wf « 0 M^«|W S ISI 5 I 
(Style) 33TI 

'HhWlPwi ^f 3 t^o ua c$*t 

Wl «W W1 P1W 4cr 
>#5 ^Cir ^F| 44 w 4 "*#5 
< 3 TC& C 4 H ^MPlCVs 
4?r 44f& toi$r to Wte 
^ET «rl$C*1li> (Zygote) ^S> to I 4*I?I 
1JSMH C4ftf& C*fK C4ftj4l<l to f^T« 
to flfelUIV) (3n) W (Endosperm 
cells) 4T ^R> <pw I 



(fltoW) 


M&gb lfl WftilH 


— lyNR 


ffe^f 



•rnwwi 







yiJltJlt 


1Sar-i i .i i : toflr fa « to4 afrit i 


smr 44$ WiPjfit ctor 44f& toll's 4"filfl> <?JH c^ftt4W to fflte ^ I 4 viU^|t4 

RR«4 (Double fertilization) 4IT^I I 


criluitolQ w (Development of new sporophyte) 

•tftrtlU 2*1*1 C4ttl 4«T 2N*[ RefctfH <4tt ^5 *JTI 44$ to toJ* 

<#*^8 I «tAc«lld>4 Rohm 4^8fc*l (Transversely) ^ I tor C4to 

1®% <4ft (Basal cell) 44^ q*Wfir C4P2JT tor <4ttto (#I4JM C4tT (Apical cell) 44 4T I 44$ 

to 4 <4ir ^r Rsim to i to to <4trft 44 ft *#=14 4 r 1 44 $ toffc% 

C4tt <to ^<flr4 (Suspensor) fa to I 4SFt tolar, « qe|4la5r 4r I 4*lN0l 

e*Itotoifi> ^pnffc^r tog to 1 4 $ w < 44 ^ Q3atii«j 4«fc 4 * c^totr 3n 4*<i74 ®tcwi 
toi *ifr® 4 r*nr to 4 fi> w « to *i§Hw ^jr 1 «n tor to 44 ft ^fw 
C**l1«il4l$ci>r ^E> 4cr 1 


W4r cwt c*M 44 ft $f%wr #wra* <?tol4l$& « *ui0jd>i9i$6 444 Tj$ft >®r 44ftr *ir 
44ft MpM«I D'Ht'© 4l£4 I 


4 wrto 1 % : 44 rr 44 "to® tor^s i ®rm J ^# 1 ^, 1 ^, 4 ^, 'sn^ J i ®nc s i®T, cw, toft 
^pi^?rf^ ^ 1 4^st. ^ mte f^\ 1 iiic«rrto^Q?it^r^rpr <tict* >i<iler tow <wl 

cr ^ w ^®l?f w to to «rfto ^r ^ ^ to ^jr 1 

m 444BIM «h^i ^cjra «mjhj al^J w ct^t fa 4« «iw r»rrpr 1 

^! l *l#WTO*lfiHw^!w^ic4aifW4 B i^Pi,OT^-^iW,to , ri ^jPir 'sihjhj ^ ^ 

^ ^ < # e t^ ^ w i ®tc4 tpt -Ten, <?ph- -51»t®t t®nf^ 1 

•imw ^pt'q 




CN pS ■ 


SH%r Sfctqq' : 2#5f5t^s ^ qqtqq SWqq <7NT qtt I W- b . Sl^H (Asexual reproduction) « 
$.. C*fiq 3^1 (Sexual reproduction) I 

b. '5TC#T SlSRiT : far 03% Sftte qd? I (Budding) , R»I«H , t^Tlfq 

«ic<Di wqq q$r i 

cqft SlCRJT : CT srf^s^nrr 2ttf Wqq C^m qt (Gamete) 

^qV'slGlfl Pic^c<p« qtWI atoll qi>|q « $<S?1jJ qstq ^aftq 5 <?fiq Sl'Sfqq' qtq I 

faqqs (Fertilization) : CTft SHMMH 'SRT faqq* gfcqtwq I ^ 4q# Mqq* srf^sTft I cqtq gtoqtq 
%*qt^ « tw^ faqq* I >)Q>itolC<l l^qfjp® 3Wt W 4Wq ^ 

mq <n#t^o^?n to cq wiqft fcqq^ qq faq* friiT *raflte ^aia «mj R^qqqqtt 5 !! 

faqt^ « ^ (n) qfa sw (Chromosome) W W I 

fatBFB (2n) qfgjfcW <tflwilteri»lRPrfc | ?# « ^st stiffs I 

faqq* si&at falq»lM fqfq$ i cqsqq 4q^ stolf^q < # e l^ ’jaflt, « %*qt<2q qtqj ^ ?Nfr» ^qi faqq* 

qtqiq^ qqQqvsq% i <£&m Afoa 4tw £ tfertUw ffiks ^r qi?r qt i faqq* ^ qqtqq- 


b. ^sfaqqs : Cq qltBT qwfoo ^ qf^ffro | <4 

faqq* wm^ qifa® qm ^ ^qq qq gj|% qtq$ %m i cqqq- 1^ qqcqq to i ^cq ^q 
qjfc^q mm «sr- qw* <«wqsaw stoiR* to i 

wstoji . <T^ «H*iio»t faqq ^gfa^s Tflcsf <#f^a i qtqiq 6 ^ ^rsw mm 

t®q 2# «hhio*i 2fcq*r q#a 4 qqtqq i wsf^q^ t5i®m wiwili) 

sn% qw tqWJr i 

PlG^C^ ^Cil^pfD C^lRl^ ^K' 9 lq- P)c<l<p ^gH 1^301^ G^lGNlGetN ' 3 T??ljlG<P ^to'Wftf^S <PGSI , I^'Sl'^G^ 

qpu qs^f wtOT, ®tprwi Wfo to-'srNq ^qPUJj-q^w « 

^3$ fq%q qscq i 


9<m qqs t&w ^fwi wt^qq si^G^q qtq^M cqqtcqt ^m-. 


qi^ c^iq 


qlf >|to*M cqs iq 





wttc’tfe 




15ar bb.b* : qiqq aaetcqqq RR>^ qn (sqs^zr) 




a?*tf^sia <aai^m ^rmwa a$RR afimt <5iws acamm i 4 aftmm afficS ^fcaa aa « aw 
wicaai ama <£&@m fiPr$ srt% ^k smwa «mj *21 ^as^^^^maas^nai 

^ ad'eri c*i ^scalcas ^<p| 

$0© IW«I CWaT CSrtaa OT **MH ^ <MMH dPimft* aatf I at alPiDa Sjf^t cawft^aa I <afi? 

ammPpp i^s %aca at$a apnw caisa wa aJfcer at® <*fr cacsa ftaiffa ^ 
aiSla^fe* aw fi?raa a*ca ^f^f^apnaftas Hmt a&tw Rtami a*ca i aawia ms waimm 
las^s aca amifaa aiSla^Dti aw tawa a*ca i aimta cm caft at am ftgwt aca cacsa 
a*twa aiPW acfr i caca amt aam wpsiftw caa t caa i 

^micaa caca f^PiPPs #a*[M waa wt® aa«H ttwaM <pca i 

i. f^tfStfa aH (Pituitary gland) a* aiaacti's stPa (Thyroid gland) vs. 'aula&ih stf^t (Adrenal 
gland) 8. lapHBBT ^Wf^T (Testis) <t. %*amia «P«lN (Ovary) to. Wit (Placenta) I 

f^GiQ Sjf^t (?IW iNttW aa<Rh 'Q ^ v lh < P aaWla 1%8^5 aa | 4 aswh’jc°ll wtl'iajpa ^f^T, 
Wf « aW fiw*t, alpaca WR to ^«t wt fafsft W I ^®W5t 4tWt *PWt5a PPra*t W I 
q&iunb sjf^r caw aitafaa aa i 4 asrwH tafta* « rirPpf ^Pa, cata wt wh « ftatw 
aaPPst a*ca I «ulIi&HH a|pRt caw fa§^s aacata catam ^r « cata wt aw aam^t Ram i Tjapm 
caw las^s dJyfcivkM « 'suic'jjneH i aapit fcaatw, cam* «, aata ^aa an*iiwi t®jift cata 
wt awr wi a*ca i %*am caw las^s tc^icen, catwp&H « wna cacacaa a# 
wt*p?tT^, at^ tawa, a6ia*na «mmi, ^t, wa t^it% ftwt a^ca i ^sr%^[ 
^aarnw flew ^an * w i caw f^§^s caiw^fa^ « catwc^aa I^hot ^pna af^aw 
far's a*ca to ^t#aa a*ca i 

'sfafaa^s 'warn atw i wi^ai^iaww 
w a^R ^sc^ « fwi*t rBw atw i wtr ^ Ra wf 

^aa atca 1 1 5 ^ aiawn 'afasw w twia « ^car ^a%s aa i twm « 

a^wiat ^car aasa^wn i 4 aaa c^Mwctjc^ « vjh[>i<p <M cata taft^jwia ^t*t i 
' stw cacaa alter « t^sca afaw ad?, caaa- cacataa c^pp art® a^Pi, aarn ^aa afaw aa « ^la 
^swi aa ^siifa i 

aasaf^aw catataa cm caaa afla^a aflaf^s aa ^»r ^cat- atft^s a^f « aawia aw, caa^ 
wppt aa, at^pia at aPw aa « esatam asafa^r aa t^rifa i aasaf^wm caw cacawa 1afa$ 
aaa aa aa a^gla aa i <aw alfaas at at^ia aw i aasa^itaa i-a waacacaata^aa wstaf® 
aam i ataia 6 !^ 8o-<?o w aaa aw cacti caa ai^ia aa? w atw i ^aa ai^ia Bafacaa wj <ra 
acaami «aw cawiaw (Menopause) at a«rR^4H aw i ^atca ^aacaiaj ca f^aaf^ ata ant aaw 

a^am cacacaa a^gia ^rnflas a^a atw i wh aacaa am ca® w aa ^aNf^as a^gia wia ^aa i 


a^ft-^ , ©rHfossM i>a-ioa 







RSIS <4mfl> «l% « ’llEM«l<p <*m 5 T I R^lwa SWICS W^t-mSts CTW stw^lii <4mfl> ”llshls *tt® 

i mist -gcfpT l^tHais oi'ilwil smc® *ltcs i micas aicst csia, Ufa « mtcstaimts m**# ac? $cfr i 
Raltas ajtatcs ^H> fafa$ asm %it am ssmls i iotm 

amst vSiB'o | st*u Rslws <pc*i t»i«wl m*ltsH® a&tBH ^»w I <4C® St m m®R fooMra?, 

^fa "stem mrnisst stem i 


^1^4 m^U^S SHJW CSlS fa*H SCt? I CStS R*rc*M SSS •'33^^ ajerH-l m^t SICS’! 


wi ’jsn^jy® CTBr stem i at mtcm Jlimftui *# sh-wum faw i sicaa mscm mstsmt mcs i afal® ’jjwj 
<e Ifc*^ Ram aft *f)s R^lRc'o i *qt R*mw Am* «m i mcs ernes aw stcsims cs, <4ssfi> i 3®lt 
aw (4mfi> alar fa*q|*(RR^ssi <4mica staa cscas fames mmsfacsss sci> i <4 Rets smjfac® 

<4S*sW wlwlwto (n) « fa i4s*sw es'icaiemicas (n) R*h sift mcs ^sw cs'tcaicmiiss (2n) 
aa'Sttt mitc*11ft (Zygote) as I 

«ul*iRifi«h »«$, ct)w ^ e p^i 

a#rtrawr ^ 

« 'SlUlOTR 


Wrtf R*I1 : RR® Ifcmt flea %s 
fa^niR caw mains faem mams as i *4 
mas RR^ fa^sfla cmls ftel«M at 
Closer w® sum i cmta Rmimwa cis 
atea *ii«ipi ^*t fa^miR caw mainc® 
ctesi <4 *Rtcs sicjftifajft 

(Blastocyst) SSt as I msinjpo <4S SCt 
CS aU'lia^a mS®lS*ll ®t *I&MS 
•MJ m®J® I 



ajwfiiw 

iWhl bllHMl *1 PI 
rtw wi 


c °2 Bj 
'Q m|*1jHj^-*' 

^Ihhwfl 


•tftfiM <T^J *|tfl< W^Fltt «raf% 


dlt^lPl^ ’faaSt M<lii«(wl -HilMwa WU ISaf ii.btt :alf«ft^al5Bit'ei^ 

asil^r sfc ac® as I site ^c*la 4 ^ 5WfR (Implantation) at 

»t^*iWat*n ^sH^i wt«lttat a^ef ^R*ns ^r *Hs « alaa Pfjjc® *lR*l® as i bHw a^gatcat 

a^a^^^swatearaOTi <4 waiPwaraefrasa^raist 

am i awwo av-8o a*®ta a^s a^at R^sii aiw i 


mam (Placenta) : cs Rds 'rt aiatw al^ eraiiic® *aa4iH ^^al^mm^fB^aataTa^r# 

^nfa® as ®tw mast at *t^t acai ^*t mamc® c*najwis &-<t %as awr wr asi 
sma^a^la ^pls cmia <4aiai^ mstnji m®8»*css 1^ cmta RR® acs I^’si^ht « s^-nPl a^m 
mastaiaaasi m®tca « at^ mslsji ms*»8Ms star <4^ m»aitil m»t Zvft a*ts i siatss 
mas mast caa cawPw® as i 

masts mtajcsj ^®t mstys an*s marniPt® asi <41® ^c*is cmreat as art ^fc*ts ^is mar atwts 
ssmisi a^st, miRa, q a, aift ® aRm as*r ^®tiR masis ataica atcss s^ cacm ^ts sc® sicsa 
mts i m»isi mw^Ui ac®t a^tm «is i masts atatca aicss s® ca cm mRitma sla^ <4a^^t cacm 



^1% RRaa atfc i -srost w i R' t<M wfw# ^a ^t 

*raft 'sitwcsr ^c«lii m <7^ 'solatia® ^ai rat «wH &bR w i m win ^pfir 

a*Miw*M « j^njiR* *iiw *\\m 4w i 

RWM* i^^5tC5?rm<r i aPRlt ’If&s^ri ^ORBlIsr Ut*IJCH alC*ll«T^t^ M»f1^ « 

■#r *wrf' ^|siH-awK w i 


toiw a^r wflft ^liw i TOfii «ilf^Pw*i ^ ^rtr ^flifei ^iw ^miw i ^ifte m aa i oft 

-^s *nft ala cwBsr Rea ai^wcsa *ne* ^rta RRa < wti^r RRaa ad> i ^srat 
w a^^JpH 4 *mM R^aaatal'^ fc«?11fH e aa-*i^ *w *ao* *wHr*l *w i 


sic®j^ eMfcv ^gpla waj iii^w«a i^sa *h*iR^ « Ram *iRafaa apptf Rwm ^la 
t>toRc<j> ***^chi Rlfftal^itaa't aiw i Miifll* '■nnH-anK, a<i R*wih $©jiR arc* 

*iwi 4w i ^'sikw^wi a*n aw 4Ht Ra^rt «wt wa i 



i. i jgpl*t « R«ql^a 

RR#<w*l 





<t . am % *iea 

^ds ^r D^itw 

area* 4ai ai^ a 

Hlwis ^lawa yg(.*ia 

nwi ^H^aai 



m «*» «m «• ata^a^maaib 8. am m-am *iea ^nR 

Rfo Rm i ^ i cmm ca»hRPl^ *wfi> ^ vosic^ aw ^Pie® 

Rsibr %ia ^fpa gift awa to i irma ^pt»H « 

iiwl q|4M am 4« i - s 


fls. 8lla br «tBf <\. $]fcr 7f*5ft MW V. ©V ■’P^IC? aial^ 


^‘ic<p Rf&pt aat 



t^sa R1 »ipm awr 


aa I R*^ , o(’H^t w il aa I qtHa tiRs* Ru>a Rta* 'jcs am 

caRmPFieaaicmi atwate^i tsmi ^Rfc sfRmm 






bfc 8 


^ ai^»ic£ am so i £ *&$\ "atcaa ma Pii^Uift « *iaaT «ca* 

asoiH 1 3 t* 3 m e f ^ ^a i so ^®a ^siw. wiw *iftm ^ i a*it<m *s& mam RPft switch JivgP« 
ac® «*nca* e ^ aa i a«toim caato* a*ia ca*nt acw i a*ieaa c-tortea 

a&uaatfm^OTdJamt <qatocaawiatom*l®aai ^atof^^sm^aai 

si'Bf'i'i -nwN* Gift 

<a$»*1 (Acqired Immune Deficiency Syndrome (AIDS) : <^ah <9^f& ataN<p 

al^o* aflft RiPJM aflf^ol bbb-b CatfEt 
aai Acqired Immune Deficiency 
Syndrome <*m aWJ+fiJ "fcaa 'SWI'W to 4 
GlMflm Hia-WH amt W^l UNAIDS «am <aa* 

atosim ertc^ wmt am ca amt to a^aicaam* 

C^lf& oo alexia's caft CTfa AIDS <*ia #am amt 

mwm i <*m tot am so *iw ^cm aifh "ft* 

*iw w*m ^ m^i# am b^slft ewt owa 

tom ^tfcw, I Human Immu ne Deficiency 

virus jiwi hiv ^s$am-<aa r 
aa i <a$ mfcam pit® a^PMa *im a*ca « ^ 

^Pto fr$to % asm i a*c®r «m ** ^?nt « taftaifca atoi <*ni <«» am* i ^ 

'strata aMaw «R 3 Rtm 'aiowf^ mcai mflaiwa 'snato qh% w am atom 

R-i* amwt on% ^ «iA«i< *ui ac? i aw «fc^r on% am alton* *nmi w*rm 

amm ac®t wicat £aa <*pm8 *iiR i 



iTTOTS 

GP 120 
GPJI 
—Wlft® 

RNA 

fli$wrcyiJT^ 


ISar bb.bf : Hiv *sbt *6a 


wMfl <pfH 

mm «H$I« ac® atcsa i cw- 

b. 'aw® t|35 ® ator cam fSiawa ni*ijcn <$ gih aa i a^a*f, smamPm 

swt, a^ «n*j|Mbla, ajMcalftaf , a^HIa c^cai caca a® acam 

*ai sjtc s f^na i t® Gn^taa^^majl^a c t r^' j w*i 9 Ha i aOT sirn^a i 

(*i 'Bfta s i'» ’amratcaa (fi^r eitca^ta^aai $ caw 'Ma s t« ntwa am amw 
Ppj« <£$b* <£] ^nsFt® w atia i 

«. hiv twawnpm PtlSm, w (Btoita a«diatl^ ^mtcaiwa a^iaaif^a <iwiwa 
■arnica's ^ <ut^ <5 caic*l ^ii#H *nta i 

8. ^ws ato extern «i»t «ihj ail^a caca al^^Mn^ica <a cam w(3)\& ^ i 


dftem csrtc*ia 

cam #nt^ T'f ctw aean^am am «» mata <atGnc*m wtot am ami ^ ^ ai% ca 

caWaat^^t catan am *rt i •r*H»]c»ii apit- 






Ov fs j 


iM- 


• <4^* ^ IASI'S C^f*f ^ ^llc^ ' 5 f ! *Nt ^ ^ '»M C*f*lt C'Rf I 

• ^ ^e c#f W *TC<J <TMT 

• ^ i a^?n ^ i 

• 'Q ^t, '^-'sns^r ^i?i i 

• ^r® 5 T, « w®» (SFffl 

• ?M TO 1 ^ 4 !^ ^it i 

*$ 57 \ gjm sa(^wim^n?r 

c^r5rm ^=r^5T c^rK i ^ ^rt^ ^ ^ f%^n ’tft^t ^ c^ i 


<4$ CSlM RaslfcW Wtf^Tt (8U$ %Fs (S^s csmtf& Stat*J ^ fts csm T 

<?Pt 'Q iflRsj^ ftsf^ W I 



■^: c^raT <t ^ ^ ^ ifl^ ^ ^c?r 4t®*r 1w?i ^ i 


i. viir^w si#^T^r c^? 

vs. 

8 . am ^ < li^'* 4 t (?T'STIT SIB'S ? 

<t. Wt ^ f^s ? ^TNTt ^ I 

SDll^'T'P $$ 

b. 2 |BPH «H>T m ^ C^T to I 

<sra toh, wt « af^m ^fat to i 

sl*f 

b. 

TOT «t. 'sfkf 

«t. 

*. ^T— 

i.^rtrosT^^r 

iii. 'Sf^lf^t 'Sf^'lf^o stlCT 5 










c-pHTD 

i « ii XT. i « iii 

- a * ¥ ¥ * w t * * __ , * -f * 

*t. 11 « in xr. i, n « in 

^sr « 8 ^?r sic;)* ®«n ^fle : 



\s. iB'JfHwi whit ”l!*hf&o «.c?) ^l«r ^ f 

N xr. o 


*r.p 




^Pl 4 l » e##? 

^.M«Q xf.M'QP 


n.M«N 


xr.N'sP 




xt. ail^ji's <*iw ^txpit?r? 

Q fB|$*s 1B ff!lfl> aJBtlf&W fl**1 ^Cfl 4* I 



f*RT ^WWl ^C& *IW I « »iHPi<p *tlHMlPl 

»Wsr ^sr ct16t ^bt Bits i ^ xjt ISfaww* "TO bIbt TO wh ^ ^rsrc*r 1 a l s ap^ '*rcxu 
^ *llW*l XlUft * 5 l«|R* I 

XSPRTf^? 

XT. AIDS W^5^GlW^»lT^rPH? 

*r. $ wum xiUhi^wi «A!u «w <jwji to i 

Xf. ’if&IICsW 





^?1t^5C5i ^ i -srM^W OJtw W*J 

sfsiFT ^i*ra ^innr* ^Ffw *<smi®I 3)'* ^r^T'JSftsrat <a ^^utur^w® ’ftsro'i <s votes V5f?5T 'sita^s ^rps 
*ffs? a- wffiT ^r; ^@p (Ancestor) Gf&$ &f® 

^If iP^RWBJ '®R , 0E5f q**u*H ^ ^Wft® S3BT ^1 *fHH ’toks^ I 



* WI^W fcsW5J fc^MW 3 ^ I 

* £#1% wts®$m ^Mjrfs^^i 

* -^Ml^ ^3|t=^^ ^jt«m i 

* DNA «lfa|ff •‘ItSPJi 

* -Wifes ( dna)^ wm 'mzs w i 

* dna (tofct arai^wst^BNJt^aiss *tl^j i 

* m l^tupr i Hjfl i c?w! sP^hjnjt vot - w i 

* foptftai* 'a vflvrs'fal vtro *tlsps i 

* fVi^Hfl f*KM W^iHT Wtf^JNTf -'J*5t's *StaR I 

* fatfpsi sB^%?p ws “W I 

* ssflfar 16w «w f^#^ss -*m& *im i 

* ^fT-lRjS ?m *ll*£iJ « ^l^D^PP (N^Pf^ IMS ^$$5 *ttM I 

* VTOf* #33* f&iP(*l (DN A) <te^ST *VlP ©*#f ^Bl® *tlM I 


i'kfr #afa©sR 

^t% Ra#a^aR toa blT^Q)<r> taffiaJjvjf&vs | aaa^if SRWI SJR ©|R<H 'Q 

al^fta ^ I Ra toa C¥EI$ <4$ atfto 2W©rJ I ®t$^mtaRaWa%rCawaR, 
^ %r <?w 'rirrir, attua %r caw afsatR ©filler caft i 4^w$ asRRaw a©rifc>a t#r$T m$ 
sri f^oTsrt^siw friPr^cat asai^aw a® h - wife* caw Ra3tfa® wr atot ^cat “asaaf®” 
(Heredity) l R?aaf® a*ac*a tor 'RttaWf « ataaat RRT ^ ^MfeRlJl (Genetics) RlW 

^atotR* toaatarai 


a^Rt : at-aiaR rw Rfftj « Watift^w taPUJja^. 1&to aR a<R^wa RT«rw ^*im aR i 

^ aa^ialii t>iQRia> £aPr$j 4R*wl5) (Bawa (a^Hfoa 5 ^) : at^itoR ^affiaJjia^ ®ttaa wwte 

RsRfa^ R*Mf&4»$ (Hereditary material) K RftW I 4*ttat ^cat CfflCTlOTPf, fifR, to?4 (DNA) 
tt«na<fH4 (RNA) I to 4^11 >1 «1C<£ R?fto RlWlSRl RRt ^CRt I 

WWIC®rR (Chromosome) : RsRato staR $RRR WWWR I «sfl> fi&IsUllPM totostRW 
faf® iflFa't^JSlWR casmtl^R aRT aft® I tofit Strasburger (ivatf) R%*R WtWlCRtR 'SflftwR RW1 | 

a©fito ^atowca wtta ^a toa® (^ cr& wwicrr, aR ^ tot i?tw wcr£ 

Rl®T caw ®1ER) R*»Ut R ^C® i'Jioo Rfo ^C® aiBfl Wft WWICRR RtaR 6 !® vs.<? caw vso.o R$gR 

Mar « o.r caw ^. 0 ^r *iri w aw o> th^r = to) i wicawicaa aast ^cat ai®to 
ftR (at #PR frto fliRdM RW) RaSlRRaSf®C® w RW to al^at I RRCaR C&Wa 3R, ^RR 
a^f®, rrs^r a^R $®jtfa tator wwicrir a^ atfl® w a?aaf®R aiat aw i 4 aw 

WIWWRW Rs?ta1®R C'ol'sfofe (Physical basis of heredity) aca ®NJtfil® RRt RR I 

DNA : C0ltfllierlCi|4 2tRR %aRR 1®4R4 ^cat f^toRltottow (Deoxyribo Nucleic 

Acid) i «artT» Rtaiaa® Rj^RPi^ aPlR®ft«Uftt'ba Rf^toia a^R i ^ ©wilEa afa^ i «sw% 
aaaa^ i t^at, Rit^WRal^o <?r («arffef^r, aaif^R, *ii$t&iPM « aitf^R) « toR aw i «aft 
^amn c® wcai * aca i dna (aacawra ^nft aat< i ri^Ir tot^t Watson « 

$*BW totf Crick RW R^RR DNA ^Ra Double helix Rt H-R# RatolR R^Rt OTR «SW. «fl 

rw ^rj ^oiai (rrrr tp^ia aR i ri^c1}ic«m caa^ar ^aatRR i aat- f^t^iaR « aitfatoa i 
(A) « aRlfRR (G)- CRR Rear iW RtoltRR (C) « RlalfilR (T)-(RR Rear aftjUPifeR i ^a 5 ^ 
^ega 4®faa (A) w ^er ataifaR (T) «qa rw a^aiat^ (A=T) aw «sro. ^a^ 

^ER a^R (G) ®RT ^73R RltC^ltoR (C) ««R RW ^t§IWR RRt Rjff (G = C) RW I 

a^R r% wft t^t^R « aitf^toa a^ar w aw i ^saR ^er ^a^ ©iRjIUa 

afa^w fa^ w aaR rd i <stoa *ff ^ vssa 0 (Angstrom) taaj *sw. ^a^ *ff 

’fto's^ar io^to^e i ^awi rwr atfa^f ^ (to csw to) vs.sA 0 1 





DNA <3S SRR6(&wl»l$'a ^3f Rsftwlw (Antiparallel) «i<HH 
®0T I ®W®®I SJlSlCST ffil^S SlcSS SC®1, SlRl® (Flat) ®1CS 3S1S 

Wtt St W S’S'BltS ®3*IH ®CS I DNA %®S S® ^Ifc 

(3S1S®®) SS SS StST Sft® <3S*. <3CSS te&M f^C® N 2 

CSS ®S®ltS ®0T I gfWkflO DNA ^®1S SC®t te$> qltekM 
DNA StSlSS® C*H*11®lS SCS SIC® <3Sl <3S fcptf ®CS® Site C«C® ®CS® 
csRSR'GlsI Sf® sc® S 1 CSI < 3 fl> Sl®tS SMflS Ateteltltel st R®&® 

<3tas ss»scs *itei dna ®ss rates sfls s% \oA° i dna 

canratraftras asH &STSR <3S^St,"Mfas shtaFW 1%% (Chemical basis 



of heredity) I DNA-t #CSS HfiJfl® ^sfiwiJS a^® SIS® e SIS® ST IS® is.i = ftans 
^teSlffte£sPN&SSlS&SSS®BTSl®lf s l®TC | ile®®leSSS | !? , fSes1 5 lCSSlSI 


RNA : RNA SPIT SftMlR®I>® <3te (Ribonucleic Acid) I ®ft®lPT RNA C® <3®ft 
iPlPftftwtHOM SIC® I <31® % ®1<*lRPl*S Stel«f S^lt, ®t®S®SC®& <3S* CSS 

Mftte, ^rtfts, Sttete « tell 5 ! 1 !) STC® I RNA ®lfStCSS OWCT l WlCT ®flft frl l HH tet.3 RNA 
StSST STS 1 1^S®D® ®lt*HCSS TO (CSSS- TMV, Tobacco Mosaic Virus) DNA I ®$K 

ra SW ®lte DNA SfeT *tft® SS ®tws RS1>® <3^® tecs «ltC® RNA I <3SS c®ear RNA-t 

s?Mte s*5 Itecs ®i® ®or i 


te (Gene) : %SS SS ^ST « ®^DSH 


^osiw^^t 


S®*T ST fcsftSj teiJ|*l®lfl <3®C®S sis 

tei <3? ®s*ns te* cpfcstrancs i 
c® iuiimum cs wncs te '■mhh ®ra ®ic® 

‘rais'Pr’ (Locus) spti < 3 ® ran^t af^s 

OtCSTC®tCS (Homologus chromosome) 

Ifrs wi^ts ratios ®**fis sscsi st*ii* e i® te**.*s®iw®3 

<3®f& fcstefa* stsj <3®fl? fiffis?testc®i c®icst c®icsr c®esr <3®tft® te fillteie* <3®f& £sPr$j 
a®te»r ssts®1 ®rai stsl* c®tesT c®test sss <o®fi>te <3®tte fcsft^je 1tesi*t ®ca i Rf^*te*ss1* 

CSC® SflsT C’tCS CS, svHl'is Rii"«a^ I R(5>j| fftcs RfCS* S®tJt <3® SS I ®CS <3®^ Sl^te 

%s®r at* sssss *3®^ sic® i tejcsr stsw tes ctfiranefiws dna <3®sti® esc® ®ss 

m ^«t® « ^steolcs S3S3 SMHI SIC® I 



St®lPl®T CSC® SMS SPlSCST <5 |CiS 3 CS tSPt^T 2l®PT SIS ®1C® 3S*I) t<lR4>) SPT <3S^ <3^ 3®1> ZsFl^J 

assess ®sj cs te sift ®ie® as^ te spt <ssk cs Ites ass sstsbt a®is sis st ®cs 

IfteSPfSBT <3®-S^<te #tcs a®ts SIS ®IC® 8te te SCSI (SMS C6tl4js rac®s ivw* StPT stts’lfl* 
ter Stssiww ssiste sis® « sftste cs ssltras (factor) ®sr $e?pr ®cates csf^ ®m te* 
fcsslftewsi ows rartsts csc®s c® s^sfoten «ts® sst ss i 


®3ft-^, #stes iS-ioS 




Mo 


DNA (DNA replication): ^ Slfasm DNA ^ CStW *11* 

«i'S*nS *1^*1 DNA froQ ^ -n’d.jlR’o I DNA ?W®l^t*T 

I ^ DNA ^ar *JtOltlC®rt CSCWfte «H*lW 

^ tflRt 3Rfl> 3jar ^BT (Complementary) *^T ^ar ^5Sf I 3E?T 

tU’S’lb *Q ^<pfb *1^*1 3 3<I ^Ml DNA ' a l'Jj| ^R> ^T I ^alwi 

^ j 3jaN > ^ ^ I'g^i ^i*iws *i*i*n«i ’llS'o ^c*i <iiw 

I ibfffc « Watson « Crick <H *RTC*fit DNA slfoslit 

d^oh ws\*i I 


: R*p<»» 'Sis Ptofflyra ^ <pMc« ul®*? cHPi°i Rmi IfeSFNI 
w 3 h4cpm «mj enfSftr* ftftw Rw <i*ihh i 



r*:--A 
Oh K,^- 


15ar m.o s 1feipT<si 'sf^Ph’H 


-l'*^lc'* tow 3^: ^ am iqsr IStort toft, wu« sn%p*to amfrw 
to ^ ^poims i a&to ^irosftM « £bm^ tor to* wttft 

^tvilwl’8 ^R&ls *lftBt frlftrtoswi cN> I 


tow c5c^jt toMl&to ^»it ^jr tow toitalSlftt. i tow 

topW d»f3^ 5,'oj|R ’flJJ'9 zi&Pi's | cB^fc -yiH^ ^Sfl?f eft'ij 2pft zfcal«r*i foR*? »^Tf I 

31®, '5*r, w, *i1*it, ftf ^t l^r yiwH ftfto ® *HBT i '5pfaT*(*t*r tot 

^SltWiT PHa tflPR ajft* 31"® Z«tR < p *i^«il* toFW (Small profile) 'yiil ^?Tt ^?T 

^iw^lsrwd eft* ffltw^it £«rto -^ts tow ^*mr i tat aWw eft* 

aftlato 1fe«spTi£l ^Hftt *C?f Rot ^ I *IB1 ^Tl^r-iflPTOlt 5 ! (Small restriction 

enzyme) I*tca wcU tajb c^lb ^al I Rci^i tci^'(SlwlwPi ,> i (Small 

electrophoresis) **l3lraflw 3Pfii#*lP!lt® ffPT tfeflFftfil ^CSTt^Plt ^IPW t*itr «I^1IM 

'^FtGI aiWN <Ml^?fl Hltdilt^OTl'Br ^Wc«r <3 ff&Q «l AcMldrn IftapTdi cstfwa 

^TW ^E3T tiW-GT %3ST GIP91 'a|d5lMR'QSH?F ^tPTH OlTOfl >110^*11 l^tT W 

c«f^ ss^s ^nw ^w^ien f^r « ^ ^ i aft 

’i^RfDov IfetiRtil ftHta ISlHJt, ^*ft ^ I *lPWBW ®t^ RR^I (Polymerase chain reaction) 

^rflPW* (PCR) *NR>W «lhps R^*IW ’8W <l^]4l 4W Rt£*l *IM 441 >1^W */.** I 

Trt^ ^ W|-1iHi *S-tJ3lS 3t%5 SJt5f t*wt PW 1^*(fe®t I ^Wft5 OlCTttWl^ ^R*Dt 8«» ^T 

OTI®!, ^ "SJC^n 88 f&W ^ C8f|®|w ®|Cl5|WfHl (Autosome) t^ i t5fl®lcv C*W-CtfltHlCBtm 
(Sex chromosome) ^»lt I «ICi;itBtli|»lpr IlSls^ilil, qjl « W, 

ftwf t^TCPRT CTlPtt CTt I PW WlCTlTOW <flW (X) <W «?Ht (Y) -s flPf MRIBvs I 1®W 

tiim^&^faFMm w i 




g\ /"S I 


ini 


*1) mim* Itosiw ijt aslcsniBfmt X c^srn^N ipffc XX 1 to^ ^cusi cwm wrr 

x Y c^tcsm^m 'pJh xy iX«wY to ®r^t «<w 

?TO5<T "sn^st, wf Y csF-twl?^ x <a«3iK5GT tojft <^t i *3lwl4ctsi tolt^to 
^rn tolPw toeM to ^ 2lf%t tot^ «mjHj WtolterlWil « 4to W X c*ll>llier|k| 

to w i 'Ww, mu wfa tow i 33sit <wt w x jawffl isrcto 

4to ^bt Y ®l«lee»l»i to w I tofj. *$m X^t Y n$rwlll ct CTlCTt <wt 1 japlt 

tot toit tto p%i wi wtofe ijt x tot ^to x «a^ <wt y <mm® tot w 
tot i ijt x to ^ xx to <?i <7f ^ 4to csrc?r, *m <?t <wt x ^ ^to Y 

«Nfe X Y <atoito to tow ot ^ 4to cspt i 

m*i«si to toft®!?! ^tt c#«h Stotts ’itoi^n cto m w <tt ^aprst^ ^ to toto 

tost 'tor ctot ^tor ct$ i ^Brt *rt *rc to cwim x <ttoi3) to i tototot 

X «sw, Y to utow i jafl3[ tom to i tolsmiw cto ’3^1; toft X ^wtt Ito 1 -]* 

to*t to® to i®ft to tor to toto *wic*m to i cto^tow cw^a ton^st 

to*t to^s ^ ^sft toft X tot Y (Wftt *mMJepM*>lM to^s ftto i©ft to fto to 

»wimh to i t*T x to^ to i©tto wtot to xx, tor to <mji i ^ft^ft 

Y i japi$ Rmw tosftn to wwwi wtto<t x ^ Y otoftwm *itto «f#s. <anwfwm 
ijttoXYi wr TPUfH^ « to i «rt w-^wh apR ^am ^piiot ^nc^ 

lilt w i « istw ^pw *fcpi« w ^ i t^e «flwfl> tos ^h^viUhi, '^ito 

^RJcA IS^JQ *fTt <p|\5c<p <PSC'0^'5?I 1 3T ^iK'* *jl'slc < P *T?I I 


to ^nwr tot (Tfsilwi wh 


wt 


XX 

<?rc?r 


XX 

CTBT 



XY 

C^C®1 


XY 

C^C®1 


tafi^.8 : vil^Mi) 








®1®s -^ah aaf ma at caa aa taaa "5® ^aa ataiea ®t fa^fa ®?r i 

? & 

at amt 
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Y 

X 
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cm 



XY 
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mt <!<WI 

®mm att® at a'fwst <qaa 4 ® ®amt aaa cweat as a$®sia ftae® ataari ast^ae®^^ 
cmaa ^ a*ta as aatt®# ftaa^ !Hwi ®mm ait® warn ai%ma cmar ^ ataa as 
>nte®isit f^Mwc^ ®®ta ata* i jfa aaat 4®fit Pmrs at ata* ®aa ca am ®m aa^r aK[®j ®ae® 
ata at i «qtt a%% ®mia ait®' wot i 4®ift® f^tcsH^ at at®m ®ma am « aa^r as e# 
%r « aga as aKha ®aos ata at i awma® a% io ww i ^ t®5 ®mia 3it® ^t® aatata i ®a 
^ iiltatalt <st ^rgp< <®teaa i 

^*f5% m®t9 c®fcat C®fcat &a*t GRa- al® Catala W ^l^^l-CSPlWl^R'i CTO ’H 2lf®f®at 
ItcaM C&ttaa a%ta ffiaot^ ®a a# ®Wm 3tt® mC® atGT I «flt aaaa C5t^ Abl^lOM 

mtaateatemi 

auniwfluii 

ajlaltafiill as$a catfts ®fi®W 4® ®ml®tfa® q^mierfito catala am i <fit GlW CTlft® w 
mfstmweat aa£ ®ai wt g# w i £o®m cstFti (fit aw a®*aam ma t?i ajiaitaPmr 
mWHtim C 2 W Id? ®?mift® a^S%© wot I qftrtt ®flt ^ OTPt 2 %w <*000 

aimteafiat cam to wai sma ®ct (frnimNea am 4® aw aflt mttmi 

cwft® «whi ^tosi caifim amt t®fa, a-csitfafciaa (fw. p- <siifa$faa i anaitaPwi ma wilt® w 
C®tt® (q csnfljpm %a at^t « I WT Gllft® *W®H fc^ltft® ^ I TjWaa ajIaltaPWf 
<mat am i ®m®t (a) ajiaitaPwi aw ®aat ma aaa a- oiiR®I#h £®faa Hr ®aa%i® ate® 1®mt 
< #a%® i aaeaa aw af® e t-^a 4 5 mt, aajstmr, fW « al&®m atat c#f caat am i 

«W 5 ®Bta 1a5t (p) ajHiMfSmi ®Pt aa aaa p- oiiR&Ph esnffia aim® ma i ^ aaaa am 

^-aaiamSta <qat®tat%aa atat afH aat (War® a^aH 'aii&®H f rntea1a®m, fta « (#miai%aa 


aear® aatami 

















JtHR'SsH isvs 

to «ui*iiMPiiiiw ‘TO* ^jhiMfSmi , « ^it ^ i sito to<r to suMiwftaiw ^biw to 
* jn stnroito croi ft^TOTOt « -sit^r cro Thimphu Hr to «hcti suiTOftiii 

■NftHcsw cro l 5 ^ «utTOf^mt to to toi tot to tori to top to toi 4 «raro frjsit 

stnroiftTO ctot^M OT»n?r^TO«iJHiwfSuii toi?rTO4 tow to to i 

°T*P®f : 

TOtRftTO TOW TOI3T ' s nc?^ TO TO TO I «UMlwfiHll CSI^T TOFS 

Wm *BT sm TO**t ®rl^ a 1 <Wj^3«T GTO C5tW | 

jff«rW5 to# ' 5 ro *sr *sr to sro « to# «rto strMttoro Isfron to ^ i cAw <?k 

*^TO^T#TOCTO^i’rt,TO®t^M3)w *« TO ^ifta ?n*H to i 

csmcn^n ^ ^pj 'whi ^5 wto to 

to 1 

ter-q T5^ 

4 <it«Tff xspij ><*jR<4 #^to tor ^ ^Rftast <ro ^rra 1 4&jim w 

TOT *!TO 4$ ^SJTO to$5 I TOUT «ITO $to « Sfffi ?RTO TOffS °j*s TO 

TO 1 «»i$mi*m tot <TO to^ ^1 m w to ^c?r to i tort crot crot #r % 

tosr 4 «K 3 to* to; 1 w totrt w ^ror torto #r sawtto to#r « to* #ro 

TOT CT 9 l§#f « «lfoMl*M 2ttot TO4 TO toR (Organic evolution) TO I 

^1*R TO i!HW %RTW to# ftpH I C^TOf I^RujMtil TO TOt TOTO TO 

to TO. «*W. «SPT. to (H. M.S. Beagle) WITOkT ^ Slftot %TO SW TO^ «flW 

WlTOf TOW TO Wl TOR I to WlTOW fH, l^fsfTO, 

TOfTO TOt^f, 5 TO 's TOt’fic’tm 3 m % w to ’toi e t gft% 

^T^g^TO I TI 

’iTOfe ISlW TOPtm Wf??lTl ^ ^ TO «j|slTO 2 lt%£C 5 |iT Hffcoa TO^T TO 

TO ^ f^t «mr ^ to^t 1 to^tr to ^t%s to* toi ^ « 

^© ^fj WW TOC®t ^ I TO: TO1TO tf^vsRn «<HU^> TOR 'QTOR s#- eRTOf 

ITOtoc^ ^iw ^iTOto in?* to to TOi ti»bi®$Ht4 w^<iin>i^ 

3TO ^ 5^5 ^psm'fT (m 1 TO iwfvTO i TO MTOi cTOtlto sttfto PHlbWii 'srt*TO 

s#- wr«?rnw ’ifTOc^ fcisr 'stor « to ^nro ^Iros^ c^m to toTO toi^i to 1 ! i 

ibr<fb TO=T The Origin of Species by Means of Natural Selection <r1u 2l4lPN ^ I ^fI5«) 
i^oo ^ R&TOTOl 



fta&roqfl lutein wi* 

1$ipl (Vtrlfttion) : S? SBifiP’H £?, $ft%» T$r at $l%*lt$ "’P^^SlCT «Sf¥ 

asa aa i <&&, i?^#s aw fasiawsf wacaa acaro atfsa caatafir i staiteas ins 

S$8ia *raifc*l<i Wl , fiats'? Hfll *fl*Tt 1^? *Tl3|fij4 aifc I <fiJ£ 

*n$Fj|j!fc aa 1 1^ "^r wff^u nirt l^pst whichi 






afaw o*$!\ -^aifa sflfatfiftsa^a 


ft® ttSSf^sl^®! 

js^w t #i?w sapsi, satasa ^ ^ #?ii! ^’^pjj!' 

arfsj nww.i s^c-f f^r^ts iHtif wcai ifllfc sasti ^ ws <$g* aw *n% an?^ 

33l%f gafisSTI <aaftsfW|l aia^Jf^fcW aNat*tfHffa <3S 3fia « ^CTff PS 

f&s flfRi atcsi arajfr aRkwi iffi wc? sai caRsrin® scasswa^ta c^ts $w £v sp’saia 
^pWcwatwi c^afi ajps psps ^pt sis saa^t wiftsiH sisla eaw sisa «.& flw io 

ss *rt® 1$s cwf 'tics i shwt sat <s, ^tsus ^tlfcw ?is ^s® cacs as 

AS'® 'iit& i c*m_*r®' sj%# seal slf^a ssaiaa pscfsi *$®c® as i 1%?ra ortH ot *?s 
tssflfl <?iis spi aa alfe ala: c%s siw f pta stsi aft pa?t stw af<& aw 

afe ’’pair w >* as i ft^ss st caat anar i tsaMa»pr crtcs <afci &, aft espn aflta 
asff af^ftars sics saps aisE, sc? caca&ar asft sSttft ■acw aw pm sra csa® i 

dfet ars at i siaca caaa, swsrt, *fen a^(%cs 

aFi^ca saastjt (PopuJatOT) ^fB^apt sbj i sal aia $ cant aff sifesr #aa ai w. 

alllcaa cawsiaicaa assarat^ai^^a^a®^ ^ eacs w i 


g\ 
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%RR R*3lR (Struggle for existance) : ^ $RIRR RTOR CR, CRC5^ sfi&ft 3# 

torr* c#r afitoitH r^ir ^Rt cw, crcto^ cto *m$ ^rt ai% tort r^r toriH^ i rr 

<A% R9t|sr ^R5§ RtRJ, RlRWflR « 3WRR WtflW CR^ RTO I #CRR flfc* RtRSfR RItRTCR IRTTO tor^ 

toTOlCRtoST: 

i. afefi) 3t% RfCRT RtRJ « RRRlRCRMJ RfR I TO WT WRR?RlfR R£ 211% RjfTOSttR 

RRRftR ^JRRR RTO I CRRt <to CR^tCRf fRR3CR rJrR TOST TOR TOT R^5 TO, Rt*f RTO « 
RSRJlR 3Jo CR05 RlR I TOR rJrR atCTO RI^T Rf RlR CTOR TOR RRRR ^R? RTO CR RRRtCR 

^ICTO^I^CTOtCTO^^R^^RllPtfl'o^BrRliri 

*. ^t%0 3f^ft Slfit #RR RSgftR to | TO$ 3®tlfTO lRf%3 WiM RRRCRR TORT ^83Wlto 

al&Mlftol CRRR, toR-f%5tCR tot RlRR-RtRCR RSgflR RRRt 1%^ ^ 3©rlfTO TORT 

^pfK^8a'eriI^R> atortto crrr rn-cr#, a^#-cRRifl $®nft RkMlaR* r^ricr to i 

O. 3f^ 3t% 3f^^ RfRCRCTO RW R^ R^ I RRTt, TOt, Rte, TOto 3TO, to, 'RlC’jRf^, 
RRlfR, TORPOR, ^fw*R TOsfr RQmcTO %RR ^RNto #RRRl3ft RJTO RRR I 3t<jsto 

totil R?#CRR#RR RR^RTO I R^Rt°sWRR«Rt towR 3l^fc>R> ^CRR R##t ^flW RtCR I 


3l^to to&R (Natural selection) : WtR^RR TO$ #RR-R?atCR CR$ RR 31% RlRRT RP5 RTO RtWR 
RlftfRR* R^R 3ffto Cfe RtRsiR 3CR1TOR Rf*Rf&o TOI ^oftt 3tRR^R%T®lR RWlR RfRTO to 

TOR (to RtRJlR Rf fRRTOTO SfTORttolR ^rf TO I «MjfltC4 TOT 4 



RTORR 3tRR^R%I^lR R^RSjRR R5Rff5 3fCR Rf R5lRt 3ff% R^sR 5 TORto TO Rf I RRR ^tCTO 1 r^ 5 TOft 1 

aiffRRacRR afit wi^crirr rM tori rc^q r^otr Rcsa ^»im rt to® rbiir Ir^® 


CRWoCRR to RtRR (Survival of the fittest) : CR £Rfr$I, ^RofR « 3^% #R Rf ^fR RCRRRtRs 
RfRCRCRR RfCR RlfRCR to R^R RRR C®tCR, CRRR 'RR^T tRtofR RfRR# TO | ^ t^TR^ R?f 
RR^RRm RRRlR^ TOR W I ^3R3f^, 3f^^ tRto R^ #R, #RR R«?J1CR RRlto TOR R^RRSCR RR^R 
TO I WfR^tR ftR'Sto 4 RRCTO ^fTORl^RCRS a^fto R^fCR Ito RtRRR 3R1R WPRR RCR TOR 
RTOC5RI 3ffto TORRS « 3# <TOR fR^ 'SffoCRl'SrWR ^fRR# TO, Rf ^tCRR RtRRR ^rRT 1TO*IR 
RTOJR 5 1 RR^to TORRs atCTO 3tfR R«R^R RSRIR C#^, 3f% ^NR^lR Wt (Mimicry) tof 
RR^fTORTSlRCRR I ^ ^f%c^rlWR^pt '5ft%Rl1%R ^TORiaj ^RfRR I 

to $flRsm ^ 

t^ofRR RtRICR R^f 3^R ^IRRSfCR OTRt R1R TOR^ 3Wft% RRCRR TOto RfR I ^RtTOR HCRCR 
MjI^WIRCRR RSRT RRtRlR I OTRt (to CR RTORR RtCR CR a®(lt^R to RlRsfR ^Wf W CRR CR R^oWR 
'Rto w CRptf^R to RlRSfls atCR I ^Nk CR ato*f, #RR aRR « ^RtoR rmhog R-^sW cr to 

crR ata RfQRi^ atRCR cr^ a®riR>H5 ik^ ritor i ^ito tor^ cwi rr( to i 



g\ ps . 




RNA^fT? 

vs. cssiwtwft csfts 1%% ^®rf ct 5 ^? 

8. «ltlJlW»j #? 

<t. slJMI wftlll W® # ? 

*Ml»|*W g|»f 

i I DNA «l*3pr v h ^1'olw ^ I&wi*l J li^Jc<lJ '^f*Tt ^?r I 

SR[ 

i. *n«it 

iflFT. 4 ^1?T. 4R. 4 

«t. t^T ^T. CTPPPT 


$,. ' 5 Tl^. i 4 *T. 4 C 5 9 f|W- 

i. i #at 

ii. 'sftflrt WP^ 

iii. Hl$CJjlteM (m 

v.i *. i « ii 

_ ^ • • • • • • • • • • • 

*t. u 's m i, u 'Q m 

f&w ^ncilCT « « 8 sic%a ^s?r ^te 
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8^ *f. 88fit 

«t. ^ **fl> 

8. A wb c§ canwrretm ^ i 

^.X XY *.X XX 

*t.Y XX ^.Y XY 



i. t^PF© <4 w i ^ ^tsh ? rca^ i ^ ^nifl> ot<f© ^ tobi <aw, ^nfil?t 

^fT, «tfeW ^5pt ^Q OPfcS "Sf^ot I ^*9% ^Ur «n^Q ^Jt 5f3H Wfc® PT ^ 
^liT #H ^1 I 

«t. forte®* -whin* cwi ^ ^t^Kit^ i 

Pl<plc'0fj ^tf *'Q*lfi>l wm* C*?»i ? <lf^1R Rtshrt ^ I 

*. Pfliw cfcPifolMH <£&$ WlWW C^O cm ot, ’■fcS* PM Ryj?lC*W cspit TO I PT 

C^m, ^ 3wrt% ^STTI ^S fojplPM «lW5, ?R, **f 1%^ I «hM'Sfoe i£T#fa CT OTW, W 

‘ ! ll*i (/%'*!' ffalc®ifi C*fl5 1£sn 4 Ji«ic^ «fhc'o d|$(.®i ^s|* *t*f '©It^ R<i'o*i 'Q «il'»(.<il'er*i ^"Icf 

<F. <?TRspTft? 

*f. ##1 W» ft ^WT? 

«t. wi w*m c^tt a# $?im fe^n ^m«t *jRjt ^ i 


^Tf-<© , erHRssH i oH 






w « ^ *iim ^r i sm, t#, 

*nft ct*tc <awfc %^?r #*ift c®^ to ct «Fte ^fir mw ^ 

*nwi <swf^ #^r ♦ffaFta *rtiar ^ ^t wn$ 4*$ mGwi 

'sht#^ §l<Mit>lw srsm c^fft i ^tt l 5 ^ « *it*fj wl«r ^ 

Ru ®wh •iPot'qu '4MI wi -wi^fer^Ti 



4 *tti ClM «ll*Mh 

• <1*^*4 w i 

• 4*gttt"dM '®*INH-H^«fl wiUHM"!^ %5fo*t *IBR I 

• i «i%r 3^ « ^ iWinwfl *1*14 ^*mi «m i 

• crosww toij “il^ 

• ^•'tr ^jhtt i 

• 41*rrA4*l 

• annoy* ^iitw *n*w i 

• ^l<l?<lfBwiJ5l SfoM ijMJlilH ^Rlffs *m I 

• ^Qwt*i«i wbwNj «*iti RR>^ TOjfiHftmt « «imiiR’M1*i'oI ^tir^©^ i 

• ^Krt ^etc© <im i 

• *iI3mc*Isi wfawinj ^wi aiwpn ^ Rtsm*! «ibr i 

• 4 * ft IWva ^»iiw t «it*FP, *filCTrtr tot *i *i4 tow »ifiro i 

• 4^n> RW® ijfo* ^oufa i%% ^sirc *ifiw i 

• 4>$ttC M d| Iftn 41*|jft^r, ^TT^ftWiT 4446*4 «IW *H>*| ^ I 

• *Ami i H ' flHMlNJ 4*14 4*^t*V44 #WMM4 4WH$*rt%*4rc44^4^44W¥WW5 i T^I 






(Ecosystem) 

^t% aa #a, w C# ® to^lt aa tot ^WltH atott I #a al&MM 'SfWK CtoF tom 
actrt *i Sarnia a^ w #fwr f=mta w ^aia^ aatf toita at ^§m aa atoca to to ca 
aa 9^5 &tim to* ^5 atoPlt Pfto OTT I a^W fcfof al$[ caf^s a#T to-^lt^ 4a^atfc (toF 
atfa a«sia w aiMHuwaaa 2tf3s?n?r tom aata atai a’lcaiaitci&'G (*r#t) fc®%r w town tot 
w 1 <pt #wfa> toa « 8H*ft)-«« ^acaa ww^'iiw aotrsm to ^afit a® a?a toa £ 
attmtamaKiaa afimt cto* i aa®r- ^pr tor ato $%a atf&atatfa cata* atomae ataj toita 
smaasca i ^aret# afflai hhnw ®tom 1 a %3 to caw to i *®taa wai^ aito^attotat 
'^anai aRafit attorn ataj %aca sma a*ca i w ato awmt<t aiacacat to am i tofc5i 
^m aa $f%a « ai% c*m anemia ama tola afkacat fto am i ^t atorm aastft w 
aflascfttato i 4 tor atflto alkacaa toarn atffto faacat ato atw i 

ai^fto afacaca fcfor « a# w tor ato #a « atofa awr af% « a^a 4t 'mam aaiaw aar 
aa ftaPamt, 'am ^a faal^mm 'ai^s^iH^ ar&, ^tfm aaa caca>ic^i 'wat ac^ am^s^m 
(Ecosystem) i ^saRaR^mraac® ^^c&a aaa ctot ^amw catto caatca ws, atai tottaaa# 

aa®f fcfor, tom war ^toa tor Itoito a# ^ ^® #toa afataca tow warn w 
^IjSla to ^ <*rca totoa awr aama tos'ato* atoa i #wtor aj^ « toRi ato^Dii 
atoa ®aiaiw^ ^a toca a#, aift « ama awi^a aa i 


am^owsm ^atalaa^a = #a a^^tam, atocaa w aat<f «amt c#® atoa tot caacat '’tom 
am^m ac® ^ i 1^*# aam ^attorn ac^jato® aww ^nam tom aataa caf& cafs batata i 
#a ^ataPtoit aac^r ^afsmma i 

(as) w batata (Nonliving matters) : atocaa w aat^aT #a ^attorn waj aia^aia taaw asca, 

atom war 'aftoa catam ^ can 1a^ a^ ^atato aaaam asm i at^tow aaa w fcaiahM* 
'mam tom ^^wa ijtot «ia amt am i 

(i) tom a 7 ^ (inorganic matters) : atfa, am; ^ alto ^ato afaw aai^ caaa aai<( 

catot #am toas torfa, a?R %aa ^scaa tolt atota % caapat am^ww tom batata 
caaa- aalafaam, atoam, cam, altotoa, ^rftoa, anaa t^Jlfa i 


(^) tcma 7 ? (Organic matters) : « at^a a^j aa$ at ^ %aa ^®wa cata* caaa a 7 ^ 

ap^to’m cm aa tom aar aa ftsm batata i ^t?aT awiM tt^na atw aHf^® i HiNcasr ^attorn 
a^ar miw t^faat, « sn% ca^m, f&gr, tot tmafa i t®m a 7 ^ fcfkaa war caPt atom i ^®it 
mca caPr w ^m am to aa i a? at%3 ^ataa^a atf^ caPt w w i 

(a) <to batata (Physical components) : atoci ^iwic<M atot, toaimt, ato ^%attaaa 

atot, ama ma 'q at^aata, ^ cata* ato»t (atf^a to at atPm to) ^^®ttmaf^ a? Narnia 
at^^mcas aiaictw a^to® «i ^naa batata to ac® to cancat ^'caa ataatsat « ^aam;i 
^aat ctotr ai^toma <to batata i 



itro 
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(*t) #R®t $RtRtR (Living components) : #RR>R Rt^WW Rf% $RRH I 4Rl§ ^tWR R^t^rR 

^TWT RllMtR Hf% %RS5R 'RtER I Rft CRtRR #R ^RtRtRRCRt RRtR^s f%R I RRT: (i) ^tlRR*, (R) 

RtRR 5 « («) R«ll«r<P I 

(i) (Producer) : R^ $%! \S*|pMto r|^[ cRw r#t TSlt-RWlM 

nfl r<&r w Rfi^m'scsm %5 rir sim rirj ^iwiR&o&i; o#Rt) Ml w i 4 rrr $*ws 

%*rr ^toR ^jm r*er i t^r 8n%r*K Rt *imi*mm ^wr srh rtrj *i%ir *rt 4$ 

?wmjm sffem $rr fl%% i c^ficrt rt crtcri«rr #rrri?tcrr ^rt 

RR®f (SfkHil H%% | \5lt RlffWSElRl Rt^ Rp^ot-dM ?(m\ | ^ ^fltRR* Rff?lt RR®f 

^%f^ri <£$ ^’ftPRJ iBfwjMlW RRT R*1tR RRt RR (Autotroph) I R^lRl %®tR fH HflSrt 

Ml R*^ RftR, RRJ CRftRT %RR ^RR » «MJ R*Rffo RR Rtl 


(R) ItRR 5 (Consumer) : CRsftRt gf% RflCRPlR W R% <Rw ^TRn Ml RRTffs RfcR RT I ^»1 rT RffcRTR 
WRT R^F RT ^Wi^volW R-a®r iBfkRR $RR I ^ «4OT3T RRT RR ’M# #R I (RRR 211% RRlRfl 

$%R CRtR* filWW RRT RR ^faol# 2|1% I 4WR ^RR RlR 2MR C%Ir RtRR* I RlR R 5 ^, 

^rf*t, % RtRR, RflR Mrtfl 2tRR <21% RUrF I 

C^PT^ 2(1% 2tt%RT^ , «mRJ f^.C>1C<!| Sj^t ^®!t ^?T <?TH ’^rRr^ 1%€t?T CiJlf^T I 4RMR* 

rrtrr rt?rt% 211% i Rite , 1 %m, rir Mnfl IMr ej% rirr 5 i 


crrr 211% e% rirrswr cm * Her ^irts Ri?Rt% 2it% i ^err rrt rir "filR ej% Rt crrert (TRlERt ERNEST 
re%rrirr5| RH,R^,RmMrifR sfl^cror^s 211% 

Rm Rt «||4^HI cl^s c#f R^R W I CR5JR- R^R, llRlR, ^RT Mllfl I >5WR RlR CRORt 
^IK^I^RT RIM (Scavenger) I R*1 R*t ^ ^s W^Rl^f |<^ | cRa %^mRlCR I 


(«) RtUlej^ (Decomposer) : <!Ji<KiJll*l1, ^»Jlf I ^Fs^ij #R Rt ^f*3#tR $%! « 211% W 1% 

4RI -^sC^ CRW ^tR R1RT SW R5C1 ^ tlRR R^I R^lf^Vs ^CR Rlf& Rl RlflR RttR %*f RlR I 

4$ %*f Rt'QRt ^RtRR ^5RR $%*iR RW 'RlRlR RlRJ ^RtRR %RtR Rsm R®R RR I ^ ^ 
W RRT RR flciller^ Rl Rfl<1^ I 



^ lr £ T ^ 




<1^ 





| 

^(Wf§l (ill >is«sl «HH4) 

(itir 

^©)*| ^i»1<P 

*|C<||£& 


■f^Rb'a.b : Rl^vot- 1 ^ SRhHJi^R 











##SIt=T 

t$BBT (Ecosystem of a pond) : W»1t%l BlW «lc*lt ^BT C^F^im W 

WRIT ^fl WTR?T® #«J 'Q W f^5 ^F®!# ®tlWW C^HH ^TflT I W 

tyUHM^Wl *BII Rf&jJ SPFHr ^ 'Q ^tof^ «l*ftf, *tlft, ^1% feltyfflftb, 'aifat^M , *Jl«lPli|lH, 

wpgm, ^antf^ i ^bit to; sm *sbi?i *ttw, l^hi *ttw, 

*5Bl?l m? « w Rwie^ i 

frtftw : to > i!Mi<wwi4i31 R1%3 spm £ror « ’tt% i 

ait^ ^bt i *H$t5iawH ^r $for ad^r, ^ wm 'CTOr « ^ihjihj wm 
toi^kkw sif^mt *w v=>i^ ^BraSvit^^Br i 



§ar i'a.i : <q^ ^i^va-til 

swsr^aw^w : ^tht to cw, ?m ^♦HB, aft. vmsuiw'BH sm 

*5bbt i «prh ^ aftBwr ^aitgjff^N i ^ ^ih^wi U&a\ *nm a^o to ^ ^ 

^rip# «^*r to cto «nw i 

ftft* *3BET <!t*W : TO, Wm TO8 2l^ *5BBI TO^ I fiw TOJ 2)^5 

to^tt ^ fc^iN we tot Rt*it<i wR sw tot® to i <ro to ^ros toto< tot 

Rww £ft*t ■tosi I 

*sm TO*: CTOT CTOT cTO TO, 1^ $8#r Hftw ^BRT TO*C* ^5TO TO TO* 

*5BRT TO* AW I CTO, CTO1*, 8P|fc *5 TO, TO $oJlft V«t^'o)*l W*?TC%frTO*l 

RoHet*: t^SRT *1lRw Ml* 'Q ^J|*CBR?l1 ^5#% &P1M TO TOT, <$Bf?r Rcille?*? TOT I <TO 

*iiRw \»|jivih *r miR* 'arm tototoittoton 

to, *bt t«TOc<M toto Sroift £ro 'e *tro wrf^s ’WJf ^m?r ^ ^ i w Rwif^ 
®*tt*ffi«lB]1 ^R|5I t^SRT ®rN ^WM W I 



to R*»r (Food chain) : c* ctot #* tot^*jT?Tt* *e*i7 sm *ro to toitw ^ 

fcftoi ^TOMI^*ro^TOi#^sTOt^2ii%iTTOwc&^*i*tcTOTOiTOTO i, i% 

toTO? cto^toRR^ ?ro* tow *e*n a*ifto **, to (Tit jmto «aw TO to R*^ *®rt ** i 

I^mm **n * 1 * *tck m toro*, *r **% pt toi* ^Hlci* era TO i to ^ to 

to flcra sJ5*t to, vsn* to ot toc* 5 tos to m i ^Rraw^TOfiTTOrac^-w 
tottot c**t Mr) $ro i ^cto era ^ ^ro TOto toi* Rc®t to i wwwi 

’«m ? rp^sRi®!l^^ 'sn^©T c®r«rr ^rn^: 

TO *% TO TO $!TO 

tonro 2 TO?to*tof RvD*to**tof i f©T*?ra*TO s TOi^?ra*TO5 

RR^ sro TO^roar toR^RR^sto^© toi m-. (i)R^i^3l toRto, (*) *i*#Rt to 

RTO, (vs) ^5#ft TOR** 5 ! | 

(i) R**l*#% TO Pm (Predator food chain) : c* TO Pm sm to** TO* TOTO TOTO 

«fl? to ««w, *i*i*to tow mm\ Rw tow ’W^j^r Pm ra era toto c“t* to w 
p^fR*TO* 5 it**R4i*§)3l TOR*^ i toc**f*R toR^ *u<MD R^bdMl toR^i 

(*) *l*#l% TO Pm (Parasitic food chain) : *l*#ft fcfto « stt% *tR*W CTO Rero* era 

*® «ih>imh flWR crtCTT ^mrr sw to i ctot ctot cto <srcfl> <i*#t% to* to** *ra* 
^Bg«* *i*#Rt ra tot* to R€*%t ^* i vfl cto TO^sra* sm to wra?i*w$fto 

^TRsftTOTOl (?TCTO R***R TO W*J*f , CW- 

^tr* ► to ► c®^^mi 

(«) TO Pm (Saprophytic food chain) : #C** RTO3 CTO ^ TO "*R CTOt 

TO$8*i*r v*i*s|R** to*om Rs^^TOC^tRw^^it^ ^>§1^ toR* 5 ^ cw- 

^ ► c^totl 

*rairo vflft ^n*fj R^f wot w*^ ^ ^ Pm *i^rara to»R R*fe*r ^ tostoMt 
toto Ml to i *i*#% « ^s#Rt to R*s* ^ wit wff to i rat ^to c*rat toro? 
c^it i ^ fcwr sfi 5 !* to Pm to<i *^torttot mt* to* to RtoD% to Rto* sm ^*i 
^ro* to* R®*% i TjRiK *i^ 8 to* to R* 55 f toros ^r ®fkn* toitocsw stfen* 

4i^iH'9hi to* Sf^O I 

^Pn (Food web) 

^rftow CTO TO *1* *|3^TO3I* TORto TOsRR^ ^TO w|1*T CTO TO I ««PBtC* TO 
TO^IU TO R^f ^c* wtC®1* TOT ^ Ml TO I TO TO Win TO I ^TSf « ^T5f 

to* •tod* TO V|U-ll >I^oJ I 1$jS1* *1^TO** RC5* tol^tl^ CTO <4 R**1^ ^1*Q TO- 









^wijUwpti — 


wjU *il^ 



IBar :>a.a <Hij«ft»i 


iBHOM t&CJT Wit m tem* t*RM ^SJlUI'B'pIH lllnw <11*11 'W I \CJIIlfWlJW 

<n*u %jir sSfr ^a «w ~qsm ^sut i <a iT^ cfeji^iw ^ i ^ *nft c^ m. w 
ulc^r tiRs^ sfeflfat 'iwjwsi c^cs «ltcsr I *HbfB ^ Rffc^elw w f 
ftvt&sf^^sn ai^ic^ ct <hhwi b i ftsR ^bih R(&s] «i|Mg'a"kj| t£i?r ®cg« ^fl>>T ^injetw &aRl i 

<iMj®ric*i i?n^ <it*u ^tji m i 

► <sfl>TO ► TO*Hftl 

t"fal®T ► ^wlsll^ti ►^F'srfc *tlftl 

a. fc'RI'T ► c^1i> ^ "lift i 

S.li^K ► ^MlljJlwplJl ► ► ^5^ ► 

’WqRW ^l^japyi <HhJ eM AP* •HBl1 3 lj}^'t: 



^m-.1fc$ ia.a ^ <l1*tJ«rlCT CT^^MPl-W ’ailC^^f Wf I 


sftft (Nutrient flow in ecosystm) : Sinn sj^t *ilc,«il^»rasl<H 3^1?) 

zj^\s | ®1%Jf ct <l1*fJ TOst afcslerci <imta , 'si^iPl^ IxH $f%*T t*t«& 

wnm&\ at% m ^ ^mcn Ttmfif *m $H»rlluw m i w 

Eft* i e ai%mi *& Rtiil«M»jpi arcus <n*fi Rpiw ^wi na 'stes ^teRa srcs 

’iRwH R*G)«I <7RTI ^JBf $ft*t tf|5R 'qtes sw ^GT ^ tfRlRl <N*fI s | *§£8 SJ<wls ^3T 1I1CTI 

■’jRjjjww ifl^T DfftW ztolRa ^jfils ’jp&ziste st,*i I ''Ihr^iro ’5fl*IJE*r ai^f ’jpta 

^V4t*aw 44iU 'SMjaij MPr^i I 






far- j«.<r : 44 W fa 

1 1fer 8RR (Energy flow in the ecosystem) s mwIc.iI ^scaRf ’’•tl^ST I 

^ (RfR CT ’'ifitoM RtRIf « WW"|ft C%5 ^R ^% »IIC*1H»K£5W < I JlfoilR 

Efaf ^|Mf*c M 44 *SRSt *iM»lt*ita *rt HMflUwlM ^T^sita ^RRfap ifo l^ww n^i rcs 1 

appisr 'stwjw ^tew ^rr ^sirr ’sn^cp^csr c^fNiir 1 cr ^ nunm*) rksr 

<K»1 >i<W ifo 'SIMM MQwl I^M 'SHOT I 

yietHfl an%rr r$r ^\4t*iiw sm TC5QBI ^n-twrn *ii«t ®lk»M *m, ri®, ^r, ^*r,%f^r^*r«cs 
ffar qRt wi «^T5iw *rbf $fa*f *n»miPto aww ^*icsi# srfifao c%s 1 
mmn *&m «ifrwM (^ttsriNflluM) c*iw %s «m 1$ RSlti «uw 1 sw «c* 

iflwiw *RRftR ifr Whr *araR «irctr m ^HUtO's ^ 1 «ufl g i'aiM f^SR <$&? 

siRRI^r *1% ^IIhj qfflu **e« 5 <IRc* c%^ 1 ^§fer *si3R *i|im* «ikTe t^sa rW ^pp 

<n»frftpiw«W^w^w«iPrtaftinrift *5^ c%^ 1 

’R ’Sm *R W ■“!% 2R*t zJ&fll '5W '*TR I W*R ^ shkiFw -|& Rwilwws 

literal Wfl CSBB W? «IK>1M *lfiMt B l foH I «l!3 WC“lsl RP&sj W? R*§ST TOIJ WfsjT 

<B|Hfel ®RtC^SR*ft*tCT#^?ri 'm t^TBfCR ^nRJSBffST 'SrTRJCST SJl^s^ 

D*1C® I 

^r *rc*r *IRJ 'Pirpi^ aifai* ^csr '"i%sr r*irt "^jri to?tRR trot tfar crtw^Mwffll si# w5t 
*1% sWRca w iftw ^bt *1% wrt ^ 1 ’sfRR HiR *»br m* ^tosi# aflto pr cstw « 
*ifan«r ’ffciRj sR«r w wr Pots pra g\ *ifart*r «jfj& r, <smx 

liRt RlBRt ^tRr , t% '*IR1®SI3f R5R (R*f 1 1% ^|3^WC"dHI ^TtRRlR ^ W3R 

^BTUOT^R I ^ ^fRPt W ^1 Wl <lUl "ll^l ' bRRT W ^R ^ | 

Ijt^^ MCO(*lfi H tRT “ll^tf : ^ll*TJ R^ws s|R>IB -"MIW 151 00*1 'SC'l I G T Rmw SM?T 

J 'ecssi ^R 1 , R'Slii Jl '0ws ^Iin 1 TjJplW J 'swis RtRRS kIuojc^ ^SR (Si^»fD c*ic'**i I ^l^'0(,"if| 

toMR sm Rr <?m?fn srt^f^ tbti , <rr sm *sbr 

1^€|?r wo»t*w sifSffift i iqeiCT 1^ 'sii't?ii% siiPr ^t?r SRfR (Rcssr « W *i%iw 

'sn??tT% ai^t SItpr (?io^r w i ctictt <irt H^wsi rt »^Rj» jJRi>4 

C®lt'OC s l ^ fftCR CT RtsjSl's "5?I *l3R$t dR>FD tiwti W|S '5H ftcflM m9m ^TR I 

tiRHT OT^It^ ^IR CT ®^*IRR (R *1®^^ ^ <?flW *Pj $$ RCST ^5t faSfer SI^R OTBOT tfIPf RCT ^R I ^SR 
Jlt^lib Sift* OTCBOT <9C*T 1 1%jT MfiilW 'S|lsl« ROT^lR I 








^ tMcm TOtT : $»BT TO#TO <H &>!#* TOP TO. WICT f*lillRw 

(Pymmid) Wl CTRST TO# ii#* ffvmr *$R TO# fPut#* £W TO I TOT 

PfWl ^ £if&# ^sstSiJ tt ^TOfSIM TOC* *i% I 5 ®!#* TOT I ttWW *50( PsP# 

$f^* wcsfj^TO arcs "ifes pfiUM c^Pf i few 4jRp < ? w«et*w f^2f $fo* t*i«»t*i*i ^Itow 
(BWSTO « TOTRT *tOT TSTO^IH P#f W Rutt W TOM 1 TORT ^?ttTO PSI^TOKT 

TO'^PiTO%^TON'R*sai 



to Tor Phi#® 

mcs *i% fluftm 0m 

P%S <ff§ S!TO WP03it TO^ I 4 p% TOfcjC* TO=ra PtpIN^ *iJT TO Pi I Sf^TO*tTOTOTVo- 
bo ’SiP P% *CP TO I Pt%TT *!| #ii^J|H TO TOT f"w*w TOT3TO 8 Pt ff# TO 9 ® PIPI %DT*T TOP I 
TOTl^TO W%f ^CP 1 &#5S[ $Rp* tTOSl 1 ! ’Ift® ''IflTO 1 ®®^ TOC® TOPCT TO TO pflUf t*TCP OTCPf 
1 1^TO^TO^^Tl 

^NWS® (Biodiversity) 

^ « #p #w «5!TOm *#r«H P#® i TO£p toss to WK%$ « m^s tossjs w$ 
ptobii to tocw #p ^\vn tohivm *& <m pf§* cwm t<r *0 p, TO swift (W 

£P#* « «r»w TOW^ff ftlISflj'V ipPS&J TOP*#* TO^TOt 4<Jb ® w gw)— TO ftcPW 

<£TO t^tfl TOT «IM«rtl WTO I 'PTO P# SHU iff TO dSFlfto pPpT • TOTO*T TOfUt TO I 3## 
awt!% SpPlWJj 3q#$ £#1% #13} (?4C*fW1 TO# **# 'TOPH SWlf% C*TO 

« ppitosPcTOt i ctto P^jpt to# sis# to ftoK <sro toHpj sw# (TO* *|TO 

TOTTO^I ffiTOW TOP7 M^Wf TOH3 WEP§; #P TO TO SJ#fif&<» I^SHS TOl ’fPW I *1TO 

'TOP TO# SW#'I ■#5JR TO’TOPT C*1# ^riJTO I TOf TO!t ^5 TO*t i?TO TO, C^IPTT^ 

i*^rr ^rRr^Sr tot w i wnc*^ ^rs to? i 

TOGoCTOSTOTO RsJlBvilH §\<\ >!^ Sfi^ « «*ll ^NN&il (Biodiveraily) I 

*^r-^8 , ##®Pr inr-so* 



teafi>4JC4 te ^icn «N a*at ala, aat- (i) mtf&& fcqf&aff (Species diversity), (*) Wtffa 
£af53(T (Genetical diversity) 'Q («) aP^olf^ga 5 fafcifu (Ecosystem diversity) 

S|®tlf^5 taf&SU : 3Wtte© fc#HT fP ^I%s %W? Cafc StWtfW 

aana i a^taa, ^aascaraj £atesjt ^ awtfc caw ^rt 2 Tsnf% 1%^ow i atcaa atca atea ^ata^ia, 
w©ta, te^at, a?att aaa 1%^ ^ca atw i ^ gt^rtf^w atca w awrf^a tea te©it 

gerlf^Fa ftf&su | 

■qv , H'®1« : ^ast •'itJijacaa acaie «ic«i<p taaca ater caat ala i caaa ^ast sfsrif^ 

^a a^a, ^iw, cam-ateta « atea af^a^t w a*ata ^©t 1%^ i 4t ai<Na^at frala 
aa ^a te ateaa aiatar t^um aw i a^taa tea atajcat tea amila ^ater a?ai^w 
wte ^a i aww ‘caf’to^ia war ftte te atw 1 aw 4t tea afca « tetcaa afaa^a 
^ca tea taftc^ta ateaa ^a ^ai a^a awif^a te w atca i 4t atea tea awr ca tate 
aci>, 4ca>t aat aa a?aa^®ta taf^ar i 

at^sifte 5 £aftarr : 4a*f& ai^o^sa c#© $atma, amtate ^aan « Mw ^amta^aia awr 
castcat aaaa aQa^a caat te caataaaa ai>^c^ ^taatcaj attain a*£ i watewfjt 
aiaiaite i <at afaatea wt ata ateatcaia war caatta aaaiaa^© tea awr® afaa^a atte aa i 
apca ca teafi>«ua ^ aa wt; aat aa ak^slF^a* fcafasu i ^a# cafc appa ak^ac-^ ca aa 
« at% aaf% aro ^ ^©t a% ai^©^ caw t%^©a i aa, a%, , aws, 

ataa, a^ ai^©^ aw ^ tea ^af^ ^ ifla5f& #a a^staia i 

at^swga 'N^tesT ?wla #ftataia a^ta = afawia ^aiana^ aa^Raa ^saitet^a 
a i atetaa «iaaiar a^ia ^ ter ate% ^ aro i laaa a?aw tea ^aa®ia 

aar te ateca ^ «laalaj af%f^© aa i atecaa ca^aawM tea atea fagp© 1%f& taaaa 
^ta^© atta i ca aaata ate*r ataia «hj teafiS^j teaotca i 

atecaa caaa #a at atte <sw aaa ^acai«f% « ^aif^© aca asat ^©t aacaa taate caat cac^ 
catprtt atea a°sa^ca ^?te am a^ca acac^ i <aw aaa a^atc^a chaste ^a^ca %r war 
fte 5 1 C5 te f ^ I^afaca ata’fa ^ao© ata^© caflJt atfa i te* ^aa cat latea a^at bb 
«m te 5 ^a cac^ i wt ^r#r^ I^i^t ^aa ^ a^cas ^ atf^r afafa a*aff© atca at i ^ ^ 
^a^caa atf^r asaat ac^ ^ ate© ^itercaa atet^ia atc^ i ^iia# tfNa^ an® ^ater 
^©ta 'swcaa aaataara catan-ata^ cac^© atca i ^ cataa-ata% ^natcaa a>acaa aitaas ^tetaa a*ca i 
te^ atat aacaa tetm ateaa aaja aaaa ^ca atc^ an® i aitea aata atatt te^t i ^aacar 
ai^a 'Q a»acaa w a»f©<M caPfi Wst aataiacaa c^csr® ai% ^Jaaa acac^i 

c^iat, taa, fSa « awite ^naat teft ate aca ^ i ^ t'ja caca t’jcaa a?att t^aca atca i 
at^caa aa^©atte aaataa# ^ascwtwt t'ja te ttata a?a fteia a^aca w caca %caa a?art %tca 



gfc . 


JW 


trbro flit's I TOft C^tet Rt*l < P*J'1t 7 t > fiift ^1*| CTOR N'St'o tilta I "|^*i, fs“i G TOlTO Sl^ffcR 

TO8flR TOTO ^TT TOTOR MWfifiRlIW RtIRM TOR CR® I CRTOlRFt CTOHl ellRCTO^ 'qslCRlGt^R RRf RtR TO I 

RfctRR croro crotcm aroifa 1^5 tor T^TO^r®! tor tori TOstt TO^ro^w 

1*iMr®! n*«na «?Ir£<|16w|W ' 4 M^lR»l< I 

Rfo( fltRfl ^c«u' PWPwl, 'RtoHfi'&^R'sl g RfilCRtlR TOirIrj'bI 

m\m RR? 'Efi l u<p -^Ws RRf TOT, TOlRR TOR '^t'ol^l (Autotrophic), IV'vp hRIm-MI^p CTORi 

1bs\ rtor crto tor cr, r^r r irtorir r crom ^Ir$ mf^r rr i wn, tojrR #w g totoht 
# w? tor* mRCRR tort aroR® i 

TOfl> R^TOR 1 , ®fa t T TO-TOMmCTO TORI (Cross pollination) ^fP-R'scTOR %RR TOt. %f I^ssHu TORT 

TOjptiftR i stif^ tort cr r#t «si$si*i$fc (co 2 ) 5 trr j T tor tor to? 

TOTn^TOstTOmw^'^orom wi ^^TO?^ f f^i®tc s tw'si%BfST to 2 ) *tnr i a]W^fra 

TORT 8lt%SfT ®t Wt5 TOR I TO^ TO51TO G SlTOT ^fTO^ TORT TO^IM, TOflTOft, 

$nwro*l RlFi*ffliM sjaiR® tot i <*& toUr rrt tor cr, TORTOlftro rtorW g #M§mT 

rI&pmir mR^iIS i toutoI; strom ttw g sh%to tort %itor £to%s r " i^wi w 

TO-mrorm (Symbiosis) TOR TONltllTO TORT TOR I TOR R*l^ TORlTO# TO TO-TOTOTO# 

(Symbionts) TOT TO I ^ TOR-TORTORTOft ^l^Hs TORT CR HmT-ftfoiil TOP TOCTO ftTO^mT TOT TO I 
tSTOTO TOTOm CTORJ ^ Rflrom WR CR I^WfS^TO TOmTOR# #R!(pt TOTO CRs^ 

TO I TOR *#CR»T ft® 1% ®5tT (Odum) TOTO CR <R$ TOTOSffi^pik TOTO^ ^TOR TO® TOR, 

CRRR- 


(TO) RTO®!*? TOWS&Rf (Positive interactions) TOT tRTO, 
(R) RHI'q<p TOlftmt (Negative interactions) Rmt I 


(TO) TOlTO TOt&Rl (Positive interactions) : CR TOtosrTO^ ijfi> #crr iflTOfii * 

tor , ®it < p rritoito mfstHmt tor i cmos RTORt^troRR ^Rft to tstoi$ to® 

til ^hisftfllw RSfc*ilPlwr»i (Mutualism) G TOCRRTOPlBfR (Commensalism) TOt 
TORT TOR I 

(Mutualism) : RTORt%TO ®«ll^ TOTO 
TORTR TORI frlfS TOT I CRTO, CRlTOf^, SWlf% f CRtTOlRlTOg 
TO?m R*( TOTOtTO TORT TO?T "^T CR®m TOl 

RRntii ^c*m towirr top i tortotoR torTO^stor CTOR 

TOc? tRRR R*T TOJteRR TOW TORR ftTOG TOR TOCR I 4 TOR 

^Iws Hhtafi TO TOR ^%CRR 1^*®m TOP | t!) ^l®t *1'S ( *I RtR ^ st%CH4 \w hI%S | i tf. •p^c^cm « *< 1e5 w 
■^flit's TOTORT TOGTI TOft ^TOtR G t£(TOft TOlTO RTORTOIR 



il»5*i 



<^S*i 

Rjmd^nT 


ISaf io.i : R!S4*iiPl«t»i 




’ifc'T =®?3r I R&W ^1^ tft&f dm %»G*K5 ^R5jC£lfl Wfl ^Fw *ra®t I 

^ta ^icfltS^st ^fticsi fttsta wr « wiupfs w ’^ssJ wi 

in^35tRlHt5f (Rhizobium) ^JS^ESfHT 1®EI WFlfa iSt^si (Leguminous plant) ^P*!F? 
tjjfc (Nodule) 2^38 dm '^%n I <d$; "dSUftlWM "ft*l 

dmRRiji^ Wk* i #ft e^w «ite¥ i 

wwwflwi (Commensalism) : c^an »w,«fllt»Mnw«iT dpm 5 ® ^ig i 
fr'S^s’jff^pps ^r^i &*&, <*nft$l $%? \c*m iilHSt-^^lw ¥@t dm 

’ S RT ^TSSI^f ?FBf ^R3E I d^JPI ^BJ ^£S $5*1 

^sn ^t0*r *rar *ntFO& , shj i ®fU5^ %*sr f^&r ^bj ^t dm^s® 

' c tHiST^t ^f%tr^ il 5 !! 1%*^ C^lMl *6fl ^ I 

^J^6JWl«lBI ’^JPfNS CTtI»®t ’*Ff&W s ltl 



^an^ri^s 


t®3[ 1«.V 44%IH4*|P|B|'ii 


(*) *afeffrSffcr 



($ INI^P ’flfiWt^BT ! d| CTOar#^B5 

^i*l!^ «n®dNw 1^ ^ic®r wt c^rc- 

ClU* (EsploitsfiGn) : <d C^ai i|fa ^T Hcst^oiw ^5U (Sw 

W PlCS* *lfoW <35N I C33R- ^*!®T I ^StS-St ^3PPP <5W 'SWISS ^t^OlTSI 

isf^ ?j*fiv ^ *pi ^qj i "wr® *)®y^ i ^iwa^Pmi prf&® 
















clrtv 



(J^j 7S$*f3| « dtw^S WS 


(<0 i^wh c*iiw- "files)# 
Ifell iW* : Hh*i 


«l1%Wlft»1 (Competition) : C$m *tK* ’attFlt, at®*, *lffr * WU #^TOJ TOT 
^caif^acir aiw i «a stp^Pfif^tsi ' 5 ta 8 a& 1 fcCT ^*wt *?tw i 


'®IiH^c?fiPp! (Antibiosis) : <«Wf& #a <p^i< 5 * ^ 
£^a ItSTtSf^PF ^S*t aft €|MjI '^T « 

f$m at at’tiw® 

adt w«pr ^ s^ro 5 ? «ulft>^iwiif 3 ia apr 

<$ taft cw 

ami 

fcasm ^rcamar <stw ^ salaam aa ct attteap? 

ftHPIM ftf&a " 5 H«|J siftRaw I^St t^i^STT 
ac*a <sat batata atpaesa mma 

mira**! H«£^j§P I amt £ 3 ® at®aR 

aiam c?p® ^Pfcs| 30 ' 8 i ac^i ^ns wic^ wat 
afSewis ^W 5 [j ?j 5 ft 5 OtPf *vual 


•ffofli OWlRS! 



ftar ioAo i ^FNwiiPwr 


*S®wH W¥£?IW 

^pnpa ^jft% atam soffit® #tasr vwiawMj w atam maj atoa wa*t i <^*3®%® 
mm spmj #a ^ ^taa amcaa ftft* ^ww*f esaa ^rtft, aift, ais.$ 53 lfti a&ria 

^PWDla a«it»f*i uiRii caaa- ^ar, aPP^H, f»VWf! ^»jife ot&tc^ £^¥ ^ssj»s <*$; 

w® ati^4 isNaH l <s& atsPtfftw afaiaa as^®a at agea s&P! ft#s v ss¥& mW« 

waircai ^mrrcff?r a^cact Wfcr, <fe*w*i caw ^ aas aiift at «*t 

at yufH aa 1 s^!%s atwi aam #a e wJ afiwcaa ^siaaiai a^ia aiw ^ptcus ;J ?W 

•air ^ ^ll^ to asa alter vow « 1 wij, ai^,*flt^,a^<Wa(£MMa#la 




n*m i *itof snwr to i «itof ^fw to?t 

wto bif^nw^ cwr w, wr, &q«r, *nto toiw% *itot <siw 

Pi«Hf»^'oiM TOit ^ i ’tto't ^fosp® tost TOsn w ^ ^to<j ^ "^m, 

bWMiciM Tfo ~5$ i it^ ^j®3f *m (co 2 , co, ch 4 , n 2 o ^ tot wr wnair 

TO "to fH*l®>l tot (Green houese effect) <TCFT I fl«n!(S>l tot «sbt TOtf ^£3*f ^®t (7TO5 

wi ^®fto <to®=T <jtot <f^r cTOHit <£® actCT 

<mc*m ^ tow ^ %®t cws ?m i •iftot toft SN^f tot cro spspt 

*irsm^iwi^ft to (tot v iQw*i >hm«> atb^i i>mw> ^ i 

wtw tot *rf*®^ srflitf *itoto w*TO TOt csrRsrrto ^ *itot 

4to ^Uo nw | *ttof f^TO WH to WW« I ^MM-l w ^^nsr 

ttptTO’TO erc*r sri^N ct to; ^ Ifa to fl»pr to totto w*rr ^ i 

<TOt TOTO flwTOTOt *$& <tt$ ««piwst ’tftoptw $*bt f^pr jfsn Rmmi sjx to 

toto to i «w wnt ^tf® 
toi trow <#to c%h%«i ^«to toi »ri4ifc>9$ Mto to « ^toro 
'snffar •piflft ^ to, tot^ piwh^ wi to, w « to^stow ^ to i 

^ toto toi to « ^ftoKro wia tots® toi 

w^wor Rfojj'oM TOwm 1 ¥i% ^Unri ^wut c^r >ia>^>H « l^tto «hc*iiS 1 *tt® 

^ i *itot tj^t c^:*t ^t^><w sibh ^pto «|sproH^t tofsR i to "sitw^ ^ 

^ 5 # ^Rn to ^ i ^rt*r tbi$6Mi$\i», 1 sto, ■ ; Tt^m «wii^ ^®nf^ S^ «nro 

^to^pi ^ i to?t cm*r TOr: 6 ! toh ^ i ^ cwt 

wn^pr « ^Nrs <sfT«r ^ c®^ 'qPi^Mi'e cm*r ^ i *# to w, ^ gftfto ^rr*ti^®it ^^ e t 
w *n% ^R»to to to^s ^N^® ^ i csr^o tow « ¥nwi Tj?r *n% ^p^jst 
to?i i ^itot M^it ^rew*r 'sito*^ ^ <M *w ot w ^f%9 « 

s# sTft% ^itto "TO %to w^ 'sitniw toR sifenrn 7 f^ e t ^ i ^ 9 ^, *iP 

ij^^o^n^r OTTOt^^Rrrsw^^o^i wi%r « ^rsreftto •itot 

^lf^i<t> ^pft<'»iw 7 ^ s w 1 


^tW: (^®m TOm 


IT ^ ^ 4jR<M 




gv fN . 





vs I 

8 1 'S|JlFG<l«llPl>l 

<t I fjjSfeillPiW 41 w ? 


S|*f 

i i loiter « ^rmsPi'053^i*ivoi5i -sitwr "ifinm wo ^nir «nw- ^jnjt w i 


i. cth 11> *we®i<§l ^tmj^? 

-sim tl^t ^r *f. toi^ i. * * * 5 

*t. 'm. ^fcgt ^.^priB%r *nfa 



^PHCT^iefsf at%r- 


i. wtlra ^*0 v£R5®R %*i^» ^r 

ii. wi 

iii. wiw ^ 


faRU 4 Hll> >l$ 4 ? 

i *. i « ii 


'srflfcqt 

f*rai®r 


^ L • * v — k, • f * __ t • * . « • • > 

*t. n 'S ill l, n 'Q ill 


\ 

► ► Tim ► ^ 









to* «||C«IIC4 « « 8 


*t. 'sfi* 




8. '5TR?TR^ ftffel C^RfE>? 


' s Tl^ 

«f. 


1. *n^F 

^i. 


3rara» 


TTtP^TtxiV -9l^vfiB+ 





v I M 


^1 


^r. to sufoiiifi*! sufofoiii *iQmc*i ja«M R*»i<i w%w^i 













i&8 #<#<SsH 

5luilum , ihfa (Biotechnology) 

#434% 34 Biology 44s, Technology 4?T ■>H r 4(.*J 3%s I Biology “1c4*i 45 #4 140*14 

'SaH <34^. Technology 3C44 ^f5 34% I Biology <341 Technology-4 :4*3%v® I4443 ^C®Tt 
#434% I 4tC4 3fc®#4 3t## ^4^f% (Karl Ereky) 4^334 Biotechnology 34ft 34s4 

^GRI 4t 34^4 2tC51tcn C4IWI #4045|4 , ^^#4 4t ^14 4N#C*H 4J43l*l W 4^?4 CTICTT *3^ 

#4%%34t3t%4i'^#4) 4w $«i44 4t ^ #4 <x& sifenwi^ 4t $3sr3s w 3*^s 4541 34 i 

R*it»w 4341334 #43*1% c^t 4534 wiw 44 i 4144 Ji'tojvoi^ %4i4*| c«ic^ 4t44 #434%4 45^34 

» ^ 45C4 1 *lm 4^ Cb3l$<MC*l4 (Fermentation and brewing) TOT 3^'SeH 41^4 314 b-ooo 
434 4^ 45C4 I ^%3 (iv^o) OMSl C®33l4 CTO4 4^ C#%s^ 41 «Mll>*|-3Br ^4>i *13 

'SIlR^lfcM 44 <?fc45 #434% 4^4414 '5fS)4t4t 54 s 4*QT I iS»<fvs 4tt3 Watson 441 Crick 4 ^ ^^4 
Wf43 C3%$T 4^54 '5Ttf4^R44 4t4t4lf^st4 4l©rt<W ^445 #43^%4 #414 1 

#444%4 3C445 3*4%4 4C47 4^4 1 M ft^Mblsl (Tissue culture) « %4 4^#«t4 (Genetic 
engineering) 4*4% ^ §^44 « 34TI4T CTO 414f® 34 I 

ft*j)4l3t#: 414144^© 44s 4t 44stf^4s 44C44 44s ^ C^1444%C4S I^T (Tissue) 4T 4541 44T ^4 I 44sf& 
ftjj)C4 #4l^p 4%4^ C444 %%4lC4 (Nutrient medium) 4f^5Wt 3%4lt TOTl %^14^14 I 
1^)4514514 #W#58tC44 44^ WWfVs 4^§4 3MT I #%4 %gWt45lC4 #«C34 C^tC4t ^ 4t 
4^if^44 C444 4414C44;, #5 4t 3lf^, 35, ^4K4 $6J#«k C4IMI 3%4#5 ftf%4TC4 #41^ 
W*14 444514 4^41 34 I %%4144^C3 4^ « 4^C44 W4T 3C4lW% 4454 $3334 444413 4541 34 I 
1^47451451C44 #30*11 $1kh4 C4 4?4 ^145 45C4 %C4 4J4314 4*41 34 #C45 ‘4^2Ut% (Explant) 4C4 1 

flty*i*ilbto «Tfl*P^ 

i I 41^#%4#%4 : $^» ^44^, ?4P3J4l4 « C4l4^ ^4fC^4 ^47 %%4 4*41 34 I 

3 I 41414 41*04 t#?1 : ^%44 ^f#4 ^4T 4f^W 4^, %Plf44, *Pl^C'Gl34WH, 4^1W <441 

314 45%T 41*04 (Semi-solid medium) W47 ^r4f& tl*H4 ^31414, C444 ^01314 (Agar) 3^% 4^45 
41334 t4%C4 TO4 41*04 ^ 4541 34 1 

vs I #413^ ,B ll4t4 3f^ : ^44t4 4T*0TO 451C54 TO (<M^, #445J14 4^) to ^41 41 341^454 
M<MI 1^tC4 43 4*4 4S4T 34 1 344#C^o veto's (Autoclave) 4TO i 3i 0 C4. C4C3 ^13413(14 , i(? lb/sq. 
inch 51C3 3o%. C4C3 #41^ 3*41 34 1 #4l^p WT ^1414C45 #®T 'Q ^t4f& ^1*34 34 
3J4 4C4T ^3134 4S4T (Inoculate) 34 1 ^1434 #C54 31C3I4 45 !fp4 4^4 4*C4 14%^ ^1C31 « ^134133 
(3<H-3° C4.) 4^ l34p*3|Vo 4W 4^C34 ^4J 4Wt 34 I ^ 34tC4 4l4tC4 ^llf^ fi^T 414414 14#TO4 
4l*0C4 443# V514514T (Plantlets) 34 41 45JMI4 (Callus) 41 W4l4 1^4)4 CO 314*38 34 I 3^ 
3CVs 344#CVs 3%TO 3|45#45 vsf^M (Plantlets) ^3^ 34 1 





8 I f**lt*W ’rWJW : 4 W® "SlSrWtC^ ^ ^ ^ Wfe 

§^5t *& RUMflpuc* w pwiT^r ^ 'stwjcsj 

^•RWl 

el sHfffc* « 1 fi l w1 ’wit ^ *tftw * I HhM i : bUl^wiw *ttta *$$ vuMM^jt 

■umuiTOw 'snflt ^at c^jfu c^fu *itcjr ^Hi"^ w ^na i *ttrar *immi ^Hiypn ^i$w (aw^iCTr 
'ajtCTt sii^f^ 'iRimc^m ■’iw <iw *n$Bf an i bMtycpii *i#ln « *m nqr 
«w *fc HRwi alltw atMan l 



1Safi8.i : Hty +HbH SlQnib) ^4 * 1 % 

f&jj^fobluw iWHl s HtyWHblsI Wh*ICTS TOT *fl%n $%i SJBMM* CTCSf 

wt^s ®*mm <um ^fl^psu -9tTe?n ^ 4 c*u$ a’lfa >i«Hh| (Tfsn firHic*. i ^ 'srwjcsr ®RmM ctt* 

^ TO TOff ^ ^stf *Hu 1 MM^J, %*fa ^0T ^ 

m^*im^ar^ii?ri bw ♦vhh&m flaMWcaw^wtaBri ^ipRat^t^nriia'roij 

^toMU "^T ®13I WO! ^qVBlCTT ^TlW I OT *W $%r %BrS nWJCT 

^?*iR*4M ^ ^ 1 ?!^^ tfatsttf*® « >w mar 5 ® ?rc®®j **ihi*\m mm mn i ftfwoitffcr 
« > 1 ^**^ m*TC® fD^Hbta R'&OlMJ sl^ -#^5 1 CT ^ qjCT ^IX^ir <I1CT at PT *W 
qjl 4MbM mtST *Ml*lfi flta ^ *•* 1 CT dfa**W «llf R>4*!Cn «M CfM 

am mn ^siwsr gj® a*?DT mawlt mat m* i a^sa ai^fer $f%a tatnor ffiqjwhBfii 43 ^ ^w)e W 

^ce* I <Ml^l Resl^l George Morel (bb'bS) sW't <KS OT«IH OT, PiP^|isl*i ( cymbidium ) *il*j^> «(Pfe 

aiBflfer csi%?5h w ^ ^qr 80 ^Wsr flat *ll«at wi ^t*p»U ct, ^wsrt %w *a^ 

PiP«il^ai»i €%pf ^c® ®lat ^"isj aa i ^i5.*uiw Ib^whbia *i f, <ifer (to 

Wrh «iibtai w ^ 'srf^nt ,8 ii^ i ^r w m^re*, Pwi^, nhsPmi 

crt sfo w wlf& ciffi ^wsr ipt ^csi ^rtcn -snf^ ^tsw 
^Mblom Tflro MtHH;i ^iPlfll * , oil*p1l* *il» ^sh i 



ife'b ##&t 3 

4&IIM *Hl>lbM 3WJCT CTlCTT C35|E3t «%I3 C33t35Ho ^3 « Wtt^ <333- <5(1°J3 

ft(333w> <3M^ 353 T ft^hbiisw 435 ft aftw i whc#l*ilii oil palm- 4 

3?*t^ ft»(J«»Mbl3 3Wf^tfs 3^ -m W I f^WM 33JW 43?ft ' s ^ $^3t ^0® 

W3 w c*tfl» 33t 33 amt wr i < 31 ^ (iris) 43 srcrffc at ^trea awt 3^35333 atat ^t^m 

W 3aW3 aftaffS 435 aawt w I tt (Jasminium) ^^pfR ^0® ^sffta ^TtW 4t 

Staffer 33TW 1 a% CWt atftftrjas aftaW ^atf%® w I ^Slwl^lw, awfr 3^fc «llt t%3 3atw3 
«f*ij 435 sm»<a l^fa ^Ic5.si (Sperm whale) coona ScaleM aa | 4t 1%fa a3 353*1 Pif-b^ ^ca <j|c^ I 
435313 C®ttWf3l (jojoba) 31335 33 Csa Fm tew ^ 353T 313, 4t at^43s 

f3E*t3 vj^fta aftw*1 ^5t (W33- (Arizona, California) W3TI3 3T 43?, 4W3 a?a^s ^5p^s 333 

aim i ft^Mbitaa ararca 4t sjo a?a^3 wit cwr aw aafa, 4W5 ^lamwa ^raaft, 
^3E3t% W C^M I 3l*atWE3 ftjfWMblWa 3T3JE3 to®m«T am ?TtWJ 'srf^® 3E3W, <333- 
33513 C^fPr « tawftl 'srffea 3l3t ^3133 Wt 3W I C313 3f%C3T% 43?, ^335 ^3133% 
wm aiat, cawa aiat, <$ikaa aiat ^ataa wt i b*j»iffi*i, snf&saia, 1^1%, asttffata 

^3133351% ^SRsdhri 3l3t ^3133 WT ^C3W I w, Wt^fT, tPla tFPf, 335 ^r, C^, ^ 3ffc ^ 
^3133351% ^EW 3l3t $33133 WT ^E3W I 1%%^ tsM ^Stw 331, 31313 « 3ft 43 3l3t $<*3133 WT 

(.«rc«ilb4 (Genetic engineering) 

w tow cwrcwgs ,s fcr #^wew ^Wo '^fBiwit 

glWM®! I W51W ^11 Wl, ^ W C $ IWT #W^ DNAW 

^twlt “tsRStWh®! C®rW^4 C^?#¥ DNA 

a^'S (Recombinant DNA technology) W I 

3^%^ "STtWl DNA- ^ 3TtW5fM WW ^W, WW 3tte, 31% WW 
^IHH53 WT W W I 3^3 4t # 3 W 35 ft 33 GMO (Genetically Modified 

Organism) 3t GE (Genetically Engineered) 3t jjhterl*i<p (Transgenic) I 

%4*TQ (GMO) DNA 3^5 Wl3 413^ : 

(35) ^l^s DNA (target DNA) t3%3 I 

( 3 ) 435ft W 35 R<|bH , 313 'STmCT 33^W DNA 3^ ^Ml- 1 ^ Wt W I 

(3) ftftftHIW DNA (^33 3533 W 3WlW% (3^Wl3 43Wlt 5 f (DNA C3* ^ftl3 %*t3 
33W3 433^) ft%3 I 

(3) Cm^fS DNA 3^3^ 3^ 3533 W3T DNA 31^3^ 43Wft3 ft%3 I 
(«) 4llw^> DNA 3^3335 DNA 43 4*ipMM3 ^3T 435ft C3335 (Host) ft%3 I 



JtktoR 

(5) Rllw® DNA R® RR*RCR a>^©3>© QrPrmRj DNA 

«*rar ^sppW ^ubr i 

^It^fRR #re#^ Rf Hr atRtolR RTRjtsr Hr ^HMtdR 
atoR RtHR© £rH% «wr»iui ^FlfsftR ^irtw RRt r^r 
^R RFt Tf^rt? $ltRR Rt SthJttMPH Hr 5 3^0 a*MM«l 
^rrir <«i a^f^H ^Hr «jjj^ atc^ i 

r^r wf ®%hm<i cto asHr© jjenwsi ^rrir Hr ac#*lR 

«rfaR RifoH, rirr a&H© a$RR atoR Hr **iirh©r 4Rt 
spirt ^5 fRRitof a^rtto rtcri %n^r, to^ Hr atRtoR 

RtRTCR HR^Rsf Rt TjRRst CR CRftRf 35ftto RttRt 4R Rt 

^R^tHR 'Hr rrirH ^ttRtsR rrt r$r i asto a'SRtR Rtlw© 

RRtRR #( RSRffs Hr RRR atRtWR I Hr aCRHtRR Rt^ltRJ 
tR 5^ Rlfw© £rH#T R^ $f%R Rt 3# Rt S[^#R RI'QRt 
R^RI S&Hf© 3WRCR RtHfR HrCRR RftPt ^RlRllWR Hr 
^NR l3R ^© atCR Rtto^ HrtRR **ttRl^R'® S|p(to I Hr 

atRto ^RtRilw© Hr wimn&m r^irri (Rt «w R^tto© 

Hr ^fRm HR?© I 3t>H© a®R(R CRlc*ll RRR ^RfRRtR^t 
(Biosafety) fRRR RrH RlRt H^fsjv© RR tRg to? atRhMR Hi? i8.* : totofS DNA 3Rf% 

CTO «TI^1Hr©KR #f© ftRfRRm 1RRR-#1% to Hr%© I a&H© 35RCR to$©T Rf Toxicity 
RfNR R5Rt RR Rt, 1R¥ Hr aCRiRCR iRRl^of Rt Toxicity Rifat RRt RR I 

RRJ (BjJilM C«twfl>4 tlifHtllHK : CerWf&R tHfPlillH* Rt toto 5 ^ DNA a^ RCRt RR#RR #R 
2tRf%l 4t 3Rto ^R ^RrRT R(Rf RRjR « ^© £rH% R^ #R ^ R t RtRt RtRR totSR^R Rt^RR 
RCRRtCsn <fl$ 2tR%R RTRJCR $CRl»lt*0$ R^%t RtRRJ S|to© RTO I 

a^R RlRKRt RHRR CRtRlRtR® alto# RRCRR WlR ^StRR RRt ~Spm I (RRR- HH ^Bt, HH 
^Rt, HH RR (fftR ©«|Ir©) t^TtfR I 4RR RR CRHtC^tat5Rt (Lepidoptera) ^R?, RfRsRtSRt 
(Coleoptera) RC% «W^ Rt%RR ^f&RsT^tR %(7R atotRRR I toRT Bacillus thuringiansis 
(Bt) R1RR RJtRCSlRRlR Hr RCRJ 8tCTt RRtCRlR RlRCR CRIPWvbRIM RfRRto RRFI^RCR Bt Com, Bt 
Cotton t©TtH RRR Rto© RRt W I 

a^R RlRKRF «%IR atotf RRC®1R Rfl^ ^SiRR RRt RTO I CTRR- ©itRlR CRf5 CRlto (Coat 
Protein) Hr ^tRtoR RtRJCR t(tot CRtWltR ©ttRtR (ToMV), CtoR^f CRt^fttR ©itRlR (TMV) 4R*. 
C&tRtCRf rHrb Hr CRtWltR ©itRlR (TMGMV) atot# RRCRR Wt© ^g|RR RRT RCRC^ I Hv- ^ 
RltRtR (PRSV) atotCR RRR C^RR We ^SlRR RRt RTO I «l? Rtt& RjRtR ato# Hr ^ttRtoR 

Rt*ocR cr 5 aitfr atorft cam ^r wb (b«mchr to rcrr^t i 


E.coli 


^RR (E.coli « ^%RCRtR) 



IrrPrwrJ 

DNA-aHrto 



Rtiw® Hr 
tNR at® 



DNA RltPtOBrR r^IrvoIr ^SR 
NA-r RWtfi ^HrPrwrS 
dna^h? 


Rtlw© Hr 


O atoR iRRfto^ DNA 


awPte-« 


m*\ 


O RJlRCUHlIiCRR CRStfRl 


^tf^s fw^T ^^131 <UHKi5ra*J CIPH 



Hr* 1^ #fel W dRUlfi* Hf7*I (Herbicide tolerant) 

^ WR* <UM>tGH*ll fflW 1wt%f «IMW U«CBlW> m TO RHSf, (Herbicide 

tolerant) fosrcft ms fraH TO^a W ^UIC**I I ^1, ^flt, <WlWMI (Canola) 

«*i wsi 

toWlB* SHffallH* 43 W 43$$f%OT (Trait) 3TOt m I ^lHHtJ*®lM 

4*R 4 wi?i ]jh«R 4 fcfar »iwi#j i cw- ^rr «fw. ^tra toj 43^irr 

(Herbicide tolerant) 431 CWl^S Sltetft (Insect resistant) t#T^J ^IWT I 

Hr*F 5 ^IfTOBl 3WJC3 *MC«W W TOC5 I CW- <flPT fotlPl»l-‘««l’ Wltl^t-^ilQnfl^ 

Hr ?3Riw ^at toc^ i *nw ctw mtioe 3c&^r ^<ij!^ i wft^ot 4 f<r 33 T 

Hr w|Htac»M ^ITOCT Hr*Fs (Genetic modification) 3lk?I HH^ <WC*M C&#T 

31% CTO : •SlPM’J C33R TO ^pr ^lPlt<M 3%TH ^f% WR Protein c Hr ^fRm 3*H TOC^ I 
TO aftr «1WMM *rtC5. I 

431 -sj^rw fcvim 3K5HR13 ^crolJ vl-ipw ^f% «rj Rf ^wiwd Hr « to 

C^sm C*lPWo MK^oH ^tlRT I <J5\5l3 3TO3 3f33R « ^f% W3J <Jl<K&H*lM * fl> 
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mHm‘1 j^^iu : cidiiPniw « totnH ««rw Hmcro ^icnt*R ^sH^m 

*iHw*i wWit « gjo toi ^cTOj ^ ^r ^?n ^fl ^mic4« Hr 

3C^Hto ^CWtt * 1 ^ ^-wloss Pseudomonas <ul- 9 tbH^| ^®H < f«c^.*i ^ 3Hwc' t H C& 1 o 
I^I^H W gjo TO 315 W*1 C4 Tj^t^ I 
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